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ABSTRACT

EXPLORING FACTORS RELATED TO ACCEPTANCE OF 1:1 DEVICES AMONG
HIGH SCHOOL STUDENTS

Victoria Therriault, Ph.D.
Department of Educational Technology, Research and Assessment
Northern Illinois University, 2018
Thomas J. Smith, Director

Studies show that students in lower socioeconomic status (SES) districts tend to
have fewer resources, and in turn have greater achievement gaps than their affluent peers
from neighboring districts. In an effort to bridge these gaps, schools have turned to 1:1
computing to bring electronic resources to their students that they might not have
otherwise. However, to date there are minimal studies indicating whether or not high
school students are willing to accept technology for classroom instructional purposes. This
study examined the extent to which student demographic characteristics (e.g., sex,
race/ethnicity, SES) are related to their acceptance of Chromebook use for instructional
purposes during the initial implementation of a 1:1 initiative using framework of the
Unified Theory of Acceptance and Use of Technology (UTAUT) model. This study used
quantitative correlational methods, using data from a survey that was administered to 171
public high school students in the Midwest region of the United States. Results indicated
that the UTAUT model was upheld. Effort expectancy (EE) and performance expectancy

(PE) positively predicted behavioral intention (BI), and race/ethnicity also had a
relationship with BI. This study also found statistically significant interaction effects for
experience × PE as well as gender × EE. Additionally, this study found that while
including SES as a moderating effect did not result in statistically significant effects, the
inclusion of the PE × SES and EE × SES interaction effect in the model resulted in a
statistically significant relationship between race/ethnicity and BI.
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CHAPTER 1
INTRODUCTION

The past two decades have seen an abundance of change and initiatives in K-12 schools.
Such initiatives have been developed via standards-based reforms and the manner in which preservice teachers are educated (McLaughlin & Shepard, 1995). Possibly the most discussed,
fastest growing, and most expensive initiative in the United States has been that of 1:1
computing. In scholarly works, the most popular definition of 1:1 computing comprises access
that students and teachers have to technology (Bebell & O’Dwyer, 2010). Penuel (2006) defined
1:1 initiatives as providing students with a portable laptop with Internet access, productivity
software, and were to be used for academic purposes. In the United States 1:1 computing has
evolved to encompass many different types of devices (e.g., laptops, Chromebooks, iPads,
cellphones) depending on the state and district where the initiative is taking place (Bebell &
O’Dwyer, 2010). In contrast to other types of educational technology, 1:1 allows for student
collaboration, student/teacher collaboration, and student independent work inside and outside of
the classroom, giving students access to a myriad of resources beyond their school textbook.

Background

Motivations for 1:1 initiatives in K-12 schools run the gamut. From poor student
achievement to a need for alternative classroom instruction to the implementation of the No
Child Left Behind Act (NCLB), school administrations across the United States have looked to
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1:1 initiatives to ease problems within their buildings, with one superintendent noting that “all
schools are in a constant cycle of improvement for the betterment of the students” (Sutton, 2015,
p. 1). Many administrators find themselves overwhelmed with this constant cycle of
improvement and look to educational technology to assist with the initiatives that they are to
implement.
However, it has been found in multiple studies that 1:1 initiatives might not be the cureall for K-12 education. For instance, Weston and Bain (2010) found that a learning and 1:1
technology initiative in Maine that spent nearly $120 billion on device integration in K-8 schools
was not consistently implemented in each school/classroom within the district and achievement
scores for the 8th grade class showed no major improvements, possibly due to that inconsistency.
In contrast, showing positive outcomes, Bebell and O’Dwyer (2010) found that when schools
were able to take the time to train their staff on the integration of the technology into the
classroom and curriculum, 7th grade students then were able to see significant gains in scores of
state assessments in English Language Arts (ELA) after the second year of implementation, more
so than their counterparts who did not have access to 1:1 initiatives in other public schools within
their state. These are several examples of studies that speak to the inconsistencies within the
research on the success of 1:1 programs and possible barriers that exist to the success of such
programs.
One potential such barrier is equity of resources in schools with diverse populations of
learners (Jordan, 2010). However, before one can discuss the equity of resources in schools one
must first define equity, which according to Jordan (2010) is problematic. This definition has
been evolving since before Brown v. the Board of Education. As Orfield and Lee (2005)
suggested, unequal access to quality education continues to play a role in instances of social and
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economic mobility, particularly in low poverty areas. Multiple studies (Bali & Alvarez, 2004;
Darling-Hammond, 2010; Gamoran, 2007; Orfield & Lee, 2005) have also shown that there
remains a great deal of work to complete in establishing an equitable system of education, where
quality opportunities to learn and to reach high standards are not correlated with race, ethnicity,
and socioeconomic class. In an attempt to bring the conversation to the forefront, Jordan (2010)
sought to define equity in terms of education in a manner that fits with the fluid landscape that is
education in the United States:

Equity is not about providing the same education to all students regardless of race, social
class, or gender. In fact, because of increasing cultural and linguistic diversity it is
advantageous to define educational equity in terms of providing knowledge, skills, and
worldviews which would enable social mobility. (p. 148)

Statement of the Problem

Schools have been spending thousands to millions of dollars on 1:1 initiatives, whether
the devices are Chromebooks, iPads, or something similar. However, without buy-in from all
entities, including the students and teachers, these initiatives could fail and end up wasting large
sums of money. Some reasons for failure of such initiatives that have been noted within the
literature include: excessive preparation time for effective technology integration into the
classroom is often taken up by learning new technology versus planning lessons with technology
(Zucker and McGhee, 2005); the perception of 1:1 devices as a competitive or disruptive
distraction in the classroom (Dunleavy, Dexter, and Heinecke, 2007); and poor administrative
support, negative staff attitudes paired with lack of knowledge towards computers, problems
with time, access, space, supervision, and operation, poor software, curriculum integration
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difficulties, and lack of technical support (Keengwe, Schnellert, and Mills, 2011; Schoepp,
2005).
A vast amount of energy in the United States education system has been devoted to
discussions of the achievement gap while a great deal less attention has been paid to the
opportunity gap, that is, the accumulated differences in access to essential educational resources
that are able to support learning both at home and at school (Kornhaber, Griffith, & Tyler, 2014).
The issue of equity underscores the need for resources in educational classrooms; however,
research has shown that the implementation of educational technology is a challenge (Bebell &
O’Dwyer, 2010).
As mentioned previously, a well-documented barrier to the success of 1:1 programs
includes teachers’ acceptance of the technology for educational purposes. In educational
systems, teachers and preservice teachers are the gatekeepers to effective use of technology in
the teaching and learning processes and as such predicting the degree of teacher technology
acceptance and use will remain an important issue to be examined. The Unified Theory of
Acceptance and Use of Technology (UTAUT) (Venkatesh, Morris, Davis, & Davis, 2003) model
is a model to be used for such examinations. According to Kabakci-Yurdakul, Ursavas, and
Becit-Isciturk (2014), the UTAUT model can be used to determine the variables influencing
individuals’ technology acceptance and is important for measuring teachers’ acceptance and use
of information and communication technologies. Among the variables that the model relates to
the success of the process of technology integration into schools, according to Binglimas (2009),
Lim (2007), and Teo (2008), are teachers’ attitudes toward the process and their support.
Ultimately, however, due to school administration mandates and initiatives, teachers must accept
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the technology that is given to them for classroom use and utilize this within their day-to-day
operations with their students.
While it is known that teachers must accept technology per school district administration
mandates, an assumption is often made that students also accept the technology. However, within
the literature, there are minimal studies related to student acceptance of these integration
initiatives. The few studies that exist tend to be of a qualitative nature using small, nonrepresentative samples (Hew & Brush, 2007). Ultimately, for any such technology integration
initiatives to be successful students need to be “on-board,” as they are the ones who are expected
to be using the technology toward their own learning goals. Even if everything else is in place-administrative backing, funding, and teacher technology acceptance--if the students fail, for one
reason or another, to accept the technology in the classroom for instructional purposes, then the
initiatives will not be successful and much time and money will be lost.
The UTAUT model (Venkatesh et al., 2003) includes four moderators that predict the
relationship of the constructs (independent variables) to the dependent variable of an individual’s
acceptance and use technology. The constructs of the UTAUT model include: performance
expectancy (PE), effort expectancy (EE), social influence (SI), and facilitating conditions (FC).
According to the model these main constructs serve as independent variables with moderators
altering their relationship to the dependent variable of use behavior with technology. These
moderators include gender, age, experience, and voluntariness of use, i.e. the extent to which an
individual is willing to use the technology for its intended purpose. As noted in Figure 1, the
constructs of PE and EE as well as SI predict behavioral intention (BI) which then, with the
inclusion of FC, predict the use behavior of individuals.
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Figure 1: UTAUT Model by Venkatesh et al. 2003

In a diverse society, however, cultural differences may have an impact on how an
individual perceives technology use and their prior experiences with any technologies. As such,
this study takes into account the socioeconomic status (SES) and race/ethnicity of the students
expected to be using 1:1 devices in the classroom for instructional purposes to see if a
relationship might exist between these variables and those included in the UTAUT model.
According to many scholars within the realm of sociology who have examined the “digital
divide,” poor and minority families are less likely than other families to have access to
computers or the Internet, creating a technology gap in today’s society (Attewell, 2001). This
matters for technology acceptance with students because if they come from a home that is not
“wired” for technology use then they have no prior experience with technology, especially as a
medium for learning. It has been seen by various scholars of the digital divide (Attewell, 2001;
Natriello, 2001) that less affluent segments of student populations end up engaging in drill-andpractice at school with technology while their more affluent counterparts spend computer time in
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schools involved in more creative and educationally stimulating activities, possibly reflecting
how technology has been used previously in their homes as well.
As mentioned previously, there are many problematic areas that exist pertaining to
technology integration in schools. These include a lack of basic staff training, inability of
facilities to source all of the technology components, deficits in operating budgets, and factors
involved in administration support for the technology integration initiatives. However, one
element that seems to have been largely overlooked is the student. This study will focus on
students’ acceptance of technology for classroom use, using a measurement tool, the UTAUT
model (Venkatesh et al., 2003), and examining the role of demographic characteristics used in
the original model (e.g., gender, age, and experience). The study also will examine the role of
SES and race/ethnicity to determine if they too play a role in predicting student acceptance of
technology in the classroom.

Purpose of the Study

As school administrators work to bridge achievement gaps while staying focused on
standards based initiatives, many have turned to 1:1 technology initiatives in their school districts
(Bebell & O’Dwyer, 2010). These initiatives are expensive, and without access to grant monies
can cost districts up to $500 per student (Ge, Yang, Liao, & Wolfe, 2013). If a school has 800
students, these devices could cost $400,000, not including accessories such as cases, insurance to
cover breakages, reliable Internet service in the buildings, applications and e-books for learning,
etc. With steep costs, it seems essential that administrators know whether their students will
accept the new technology in the classroom for instructional purposes to aid in their decision
making.
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The purpose of this study was to examine how demographic characteristics of 9th – 12th
graders relate to their acceptance of mobile technology initiatives (Chromebooks in the
classroom for instructional purposes) in a public high school in the Midwest region of the United
States.

Research Questions

RQ1: To what extent do PE and EE relate to behavioral intention of public high school
students to use 1:1 technology in the classroom, and to what extent do gender, age, and
experience moderate the relationships between behavioral intention of public high school
students to use 1:1 technology and PE and EE?
RQ2: To what extent do student demographic and technological characteristics--SES,
race/ethnicity, access, and support at home (e.g., from a parent, sibling, or another individual)-relate to behavioral intention of public high school students to use 1:1 technology in the
classroom, after accounting for PE, and EE?
RQ3: To what extent does SES moderate the relationships between behavioral intention
of public high school students to use 1:1 technology and PE and EE?

Hypotheses

The following null and alternative hypotheses were used to guide the study and align the
statistical procedures with the research questions.
H10: The UTAUT theory’s assertions about BI (PE and EE relate to behavioral intention,
and gender, age, and experience moderate those relationships) do not hold in the context of
public high school students’ use of 1:1 technology in the classroom.
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H11: The UTAUT theory’s assertions about BI (PE and EE relate to behavioral intention,
and gender, age, and experience moderate those relationships) hold in the context of public high
school students’ use of 1:1 technology in the classroom.
H20: There is no relationship between student demographic and technological
characteristics (i.e., SES, race/ethnicity, access, and support at home) and behavioral intention of
public high school students to use of 1:1 technology in the classroom.
H21: There is a relationship between student demographic and technological
characteristics (i.e., SES, race/ethnicity, access, and support at home) and behavioral intention of
public high school students to use 1:1 technology in the classroom.
H30: SES does not moderate the relationships between behavioral intention of public high
school students to use 1:1 technology in the classroom and 1) PE and 2) EE.
H31: SES moderates the relationships between behavioral intention of public high school
students to use 1:1 technology in the classroom and 1) PE and 2) EE.

Theoretical Constructs

As new technologies continue to saturate society, public schools are moving forward in
initiatives to bring more technology into their schools, with the end goal of having one
technological device for each student, in other words to become 1:1 (Sutton, 2015). In current
research literature on the acceptance of technology in schools, many studies examined teachers
(pre-service and beyond) and administrators (e.g., Hennessey, Ruthven, & Brindley, 2005; Hew
& Brush, 2007; Holden & Rada, 2011), and even businesses in the corporate sector (e.g.,
Agarwal & Prasad, 1998; Compeau &Higgins, 1995; Taylor & Todd, 2001). Few studies,
however, examine student acceptance of this technology. As the Unified Theory of Acceptance
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and Use of Technology (UTAUT; Venkatesh et al., 2003) model points out, acceptance to use
technology for classroom instruction can be paramount, because, without student acceptance of
the technology as a part of classroom instruction, it would be very likely that 1:1 initiatives could
fail, causing an extreme loss of funds to already depleted budgets. UTAUT model (Venkatesh et
al., 2003) was formulated on the belief that use of technology could be predicted using various
constructs, with the essential constructs being perceived usefulness and perceived ease of use.
Venkatesh et al. (2003) developed the Unified Theory of Acceptance and Use of
Technology (UTAUT) model which took into account factors that could account for an
individual’s acceptance of new technologies, and included them in two new constructs, social
influence and facilitating factors, all the while condensing the two original constructs of
perceived usefulness and perceived ease of use into two new constructs of performance
expectancy and effort expectancy, respectively.
The constructs of the UTAUT model (Venkatesh et al., 2003) that are of particular
interest in this study include: performance expectancy, effort expectancy, and the behavioral
intentions of the students. To clarify these constructs and their relation to this particular study
each will be described more detail.

Performance Expectancy (PE)

As the UTAUT model (Venkatesh et al., 2003) is a theoretical framework derived from
previous ones, the construct of Performance Expectancy (PE) is the compilation of different
factors from those previous models including perceived usefulness, external motivations, task fit,
relative advantages of using the technology, and outcome expectations. Together these variables
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make up the construct of PE which is specifically the degree to which a student believes that
using the technology will help them attain gains in their school performance.

Effort Expectancy (EE)

In contrast to PE, Effort Expectancy (EE) is the degree to which the user perceives
convenience and ease in using the technology for the purpose it was intended. Theories from
which the UTAUT model evolved referred to this construct as perceived ease of use (Venkatesh
et al., 2003). For the purpose of this study, EE will specifically look at the ease and convenience
of use of Chromebooks in the instructional setting for the students.

Behavioral Intention (BI)

The two preceding constructs serve as independent variables to predict the dependent
variable of Behavioral Intention (BI), which is the degree to which students intend to use the
assigned technology for the purposes in which it was intended by the school administration, in
this case to complement and supplement classroom instruction (Venkatesh et al., 2003).

Moderating Variables

Within the UTAUT model, Venkatesh et al. (2003) use four moderating variables: age,
gender, experience, and voluntariness of use, to predict the relationship among the construct
variables of PE, EE, SI, and FC to the dependent variables of BI and technology use behavior of
individuals. As this study pertains to students in a public school setting, it is essential that age,
gender, and experience with the devices is still included, however in K-12 settings the
moderating variable of voluntariness of use becomes inapplicable, as it is expected by authority
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figures that the students will use these devices. Furthermore, from the findings of Venkatesh et
al. (2003), voluntariness of use only moderates the relationship between the construct of Social
Influence (SI) and behavioral intention. Social influence is not being utilized in this study due to
the nature of the initiatives in K-12 schools, with all students having and being expected to use
these devices in the classrooms. However, the researcher has proposed that the moderating
variable of socioeconomic status, as well as the additional predictor of race/ethnicity, might be
examined when assessing relationships between PE and BI, and EE and BI.
While student race/ethnicity can easily be determined through student self-reporting on a
survey, student SES poses complications. Many students are unaware of their family’s income
level, parents’ education levels, and even their parents’ occupation, which are the three main
factors included when determining SES (Nicholson, Slater, Chriqui, & Chaloupka, 2014). In
their 2014 study, Nicholson et al. sought to determine if free or reduced lunch (FRL) was a valid
indicator of SES by examining the relationship between FRL and a series of community-based
measures for SES. Nicholson et al. (2014) used data from a nationally representative sample of
154 public high schools from Bridging the Gap with corresponding school level data from the
National Center for Education Statistics’ (NCES) Common Core Data (CCD) and examined the
ercent of students receiving FRL and then matched this at the census block group level to
construct measures of community SES. Ultimately, Nicholson et al. (2014) found that the percent
FRL was strongly and significantly associated with the percent of families in poverty (r = .67),
percent of households in poverty (r = .66), and median household income (r = .60), with all
community based measures of SES being highly correlated with each other, thus suggesting that
FRL might validly be used as a proxy variable for SES in the present study.
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Significance of Study

The process of 1:1 integration in public schools is daunting and expensive, however the
benefits can be potentially greater than any of the risks involved (Bebell & O’Dwyer, 2010).
According to many researchers (e.g., Norris, Sullivan, Poirot, & Soloway, 2007; O’Dwyer,
Russell, & Bebell, 2004), having an increased access ratio of one computer to one student should
provide an optimal setting for the study of how educational technology can impact teaching and
learning. While many schools have 1:1 technology access, each 1:1 setting has its own unique
program that comprises expectations, funding mechanisms, and individual implementation
models including a myriad of hardware, software, networking, teacher training and professional
development, as well as program support. With regard to the Instructional Technology (IT) field,
1:1 integration in schools moves the field into the paradigm of more student-centered approaches
to instruction. A 1:1 integration program for instructional purposes allows students to selfdetermine their own learning experience to reach their own destination. With mobile devices,
students are able to access resources needed to answer questions asked, putting them into a
collaborative relationship with their classroom teachers. Furthermore, 1:1 integration with the
collaboration aspect can assist students in gaining 21st century skills, which can be easily
transferred to the workplaces of today, essentially helping society to have skilled workers in all
fields with minimal additional training needed.
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Definition of Terms

The following terms are defined in this study:
1:1 Computing
According to Bebell and O’Dwyer (2010), computing with 1:1 devices (i.e. 1:1
computing) refers to the level at which technological access is available to students and teachers.
Unified Theory of Acceptance and Use of Technology (UTAUT) Model
The Unified Theory of Acceptance and Use of Technology (UTAUT) model (Venkatesh
et al., 2003) served as an expansion of TAM, taking into account more constructs that would not
only predict user behavior when introduced to new technologies but also continued use of the
technology.
Technology Integration
Davies and West (2014) defined technology integration as the melding of technology into
the curriculum in a way that improves teaching and learning while developing 21st century skills
in students.
Assigned 1:1 Device
As there are many 1:1 programs in existence in the United States with many different
devices being used (Bebell & O’Dwyer, 2010) this study uses the term “assigned 1:1 device” to
describe the Chromebooks that students are assigned by their school on which to complete
classroom instruction.
Socioeconomic Status (SES)
According to the National Center for Education Statistics (2016) socioeconomic status
(SES) is defined as one’s access to financial, social, cultural, and human capital resources.
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Traditionally a student’s SES has included parental educational attainment, parental occupational
status, and household or family income. Public and public schools in the United States use SES
to determine financial assistance that is offered, including tuition, technology fees, and
free/reduced lunch, as such, in this study free/reduced lunch (FRL) will be used to operationally
define SES.

CHAPTER 2
LITERATURE REVIEW

Research (e.g., Bebell & O’Dwyer, 2010, Darling-Hammond, 2010; Kornhaber et al.,
2014) shows that inequality in education in the United States is a driving force behind
achievement and attainment gaps for students. This is problematic for schools across the nation
as they attempt to initiate common standards and expectations that essentially try to level the
playing field (Bebell & O’Dwyer, 2010). According to the National Center for Education
Statistics (2016) 71% of the United States population age 3 years and over, used the Internet in
2013. Comparing the White, Black, and Hispanic populations of that age group, the percentage
of Internet users was highest among White individuals (75%), Black individuals (64%), and then
Hispanic individuals (61%). Additionally, the percentage of users was generally higher for those
with higher family income levels. However those families living with higher rates of poverty did
not have equitable access to the Internet, putting those students from those families potentially
further behind their peers in 21st century skills and education.
This study examined the extent to which demographic and technological characteristics
of 9th – 12th graders relate to their acceptance of 1:1 device initiatives within their schools in the
Midwest region of the United States. The student population varied greatly across socioeconomic
status, with roughly one-third of the students receiving free/reduced lunch and other financial
assistance. Without access to these important resources, it is likely that students in this sub-
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population would not be able to continue their education, being able to compete with students
from neighboring communities in academics, and eventually in the workplace.
Student populations in K-12 schools are overlooked in research on technology
acceptance, as multiple searches in academic databases showed few if any studies pertaining to
this topic and population. However, students are, arguably, the most important piece of the
puzzle. If students do not perceive the usefulness and capabilities of the technology and their
own potential for growth using this technology, then, according the UTAUT model (Venkatesh
et al., 2003), they will not use it and will become disengaged from the task at hand. From a
learning standpoint, this is problematic because if the students do not accept the technology, then
the learning that has become digitized will not be equitably distributed to all students, potentially
increasing achievement gaps. Over time, these students may be less likely to accept the
technology for instructional purposes will need more support in their classroom learning.
As schools strive to produce successful and empowered students, it is crucial that the
self-efficacy and willingness of the students to integrate the new technologies are examined, and
any possible barriers addressed. To examine the existing research related to this proposed study,
this literature review will include a summary on inequalities in education and educational
resources, a brief discussion regarding socioeconomic status (SES) in its relation to educational
technologies, race/ethnicity and student achievement gaps, a review of the UTAUT MODEL
(Venkatesh et al., 2003), and a discussion of current research related to self-efficacy and the use
of mobile learning devices for instruction in the classroom.
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Reforms to Bridge Inequality

As previously mentioned, several reforms in education in the United States have been
implemented to bridge gaps of equity in schools across the nation, including reforms stemming
from the Brown v the School Board of Education 1954, later the No Child Left Behind act (2002)
and the Race to the Top program. One of the most recent of these reforms is that of the Common
Core State Standards (Kornhaber et al., 2014). The framers of the Common Core State Standards
held several goals in their aim to enable students to graduate from high school in readiness to
pursue college and career education without the need for any remedial coursework. In an effort
to reach this goal, the framers of Common Core wanted to provide both teachers and parents
with a clear understanding of what students could expect to learn without any regard to where
they lived or attended school (Kornhaber et al., 2014). It was noted by O’Day and Smith (1993),
however, that schools serving high-needs populations might require different instructional,
curriculum, and personnel resources to educate their students to perform well on assessments.
While the expectations of Common Core are important they do not take in account
additional resources that O’Day and Smith (1993) deemed necessary due to sociodemographic
variances in different communities. For example, families from communities with lower
socioeconomic status may not have the means to possess digital technology at home, where
students can expand on learning that is acquired at school. In a case such as this, having 1:1
programs where students have access to an assigned device--not only at school but also at home
for continued studies--might prove beneficial in bridging achievement gaps.
As noted earlier, equity in education, according to the Center for Public Education (2016)
can only be achieved when all students are able to receive the resources they need so that they
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can graduate prepared to succeed after high school. This, according to Kornhaber et al. (2014), is
the idea of equal conception, which is providing all learners with equal educational resources.
The belief here was that when given equal resources, differences in student achievements would
be a reflection of their ability, motivation, effort, parental involvement, family income, and other
influences; variations which were viewed as inevitable and considered outside the scope of the
educational systems (Kornhaber et al., 2014). In their view, it is not enough to have classrooms
and schools have equal resources, policies and practices within the educational system needed to
distribute resources in a compensatory way. In other words, these resources needed to be
distributed in scaffolding ways so that those needing more would get more (Kornhaber et al.,
2014). To address the issue of equity a number of studies have highlighted challenges that
schools face in obtaining high test scores with minimal resources.
One such study consisted of semi-structured interviews with 11 policy entrepreneurs at
the start of the Common Core implementation, where Kornhaber et al. (2014) found that their
participants recognized that equity would remain challenged by uneven resources and that, while
the Common Core was expected to enhance education resources and distribute them in more
cost-effective ways, access to these resources would most likely remain unequal across states and
even districts. This resource equity in schools is paramount, as Kornhaber et al. (2014) have
suggested, to the outcomes of student learning and ultimately their self-efficacy in their own
abilities.

Distribution of Resources in Schools

While defining the problem of inequity, Darling-Hammond (2010) summarized that no
society is able to thrive in a technological, knowledge-based economy while depriving large
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segments of their population of learning. In discussing this, Darling-Hammond (2010) spoke to
the availability of equal learning opportunities to all students in the United States, or the lack
thereof. To push this point further, Kornhaber et al. (2014) pointed out that standards for student
learning are, in fact, meaningless unless they are accompanied by the means to be sure that they
can, in reality, be met by all students in all schools.
According to Darling-Hammond (2010) among the items that the educational system
should focus on to guarantee equity in schools is the adequacy of resources. With the opportunity
to learn standards associated with the NCLB (2002) providing adequacy of resources to all
schools is essential to ensure appropriate resources are had in order to achieve the desired
outcomes. The struggle with equity in education has, according to Darling-Hammond (2010),
concerned not only access to schooling but access to an empowering form of education –
one that can enable people to think critically and powerfully, to take control of the course
of their own learning, and to determine their own fate – rather than merely to follow
dictates prescribed by others. (p. 28)

While the end goal is an empowering form of education, a great deal of energy in the United
States has been devoted to discussions of the achievement gap while a great deal less attention
has been paid to the opportunity gap, that is, the accumulated differences in access to essential
educational resources that are able to support learning both at home and at school (Kornhaber et
al., 2014).
However, the inclusion of technology does not guarantee a bridge of equality among
groups. For instance, as noted by Claro, Cabello, San Martin, and Nussbaum (2015) in Chile a
study looking at Economic, Social, and Cultural Station (ESCS) in relation to the digital skills
versus the mathematics and language skills of the same students found that there was a marginal
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effect of ESCS as a whole on the digital skills of the students and this effect was equal to the
effect on mathematics skills and actually greater than the effect on language skills. According to
Claro et al. (2015) this challenged the belief that the internet would reduce economic, social, and
cultural inequalities.

Achievement and Opportunity Gaps

It is the goal of educational technologies researchers, as indicated by Tawfik, Reeves, and
Stitch (2016), to study and be able to provide empirical validity evidence for tools that can
support the educational excellence of all students. As is common knowledge, not all schools are
created equal; they typically are a reflection of the community in which they are in. More
affluent/low poverty communities often have greater resources and students in a higher SES
bracket, while less affluent communities tend to have far fewer resources and those students tend
to be in a low SES bracket, creating an opportunity gap. It is in these less affluent/high poverty
communities in which the more troubled schools are more likely to be found; these trouble
schools are characterized by higher rates of violence, poorer attendance rates, and higher dropout
rates (Hurlburt, Therriault, & Le Floch, 2012). According to the U.S. Census Bureau (2011) the
race/ethnicity of students coming from these different communities is disproportionate as
children of Hispanic origin represent 23% of all children they make up about 32% of children
living below the poverty line.
While referring to previous studies and available public data, Tawfik et al. (2016) found
that the achievement gap between students from high- and low-income families has been
widening over the past half-decade (Farkas, 2011; National Center for Education Statistics,
2016). One solution that has been utilized to attempt to alleviate this disparity is grant funding
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for schools with lower SES populations to be used to incorporate 1:1 initiatives that might not be
otherwise affordable (Rohr, 2013). While more schools are receiving funding and more students
in lower SES are receiving assistance with fees, it is important to note that student access to the
technology doesn’t necessarily imply they know how to use it effectively. This lack of
knowledge could be due to differences in their existing supports of technology use from their
higher SES peers, their extent of general prior knowledge, and even how the technology may be
designed, i.e., technology is not always user friendly (Tawfik et al., 2016). Furthermore, research
has shown that a student’s educational achievement is strongly linked to that student’s
socioeconomic status and, because SES in the United States is entangled with one’s race and
ethnicity, when one variable is investigated then all three must be explored (Tawfik et al., 2016).
This is an echo of a myriad of other studies (Henderson, 2002; Jencks and Mayer, 1990; Logan,
Oakley, and Stowell, 2008; Orfield and Lee, 2004), that also found SES and ethnicity to be
interrelated, as students of Hispanic and Black ethnicity often are attending segregated, highpoverty schools with very limited resources.

Race/Ethnicity and Student Achievement

As noted previously, SES and race/ethnicity are found to be frequently interrelated and
difficult to disentangle, however each are somehow linked to student success. According to the
National Center for Education Statistics (NCES) (2016) the National Assessment of Education
Progress (NAEP) is the largest nationally representative and ongoing assessment of what
American students know and are able to do in a myriad of subject areas. In a study published in
2011 (Hemphill & Vanneman, 2011), the NAEP noted that the educational performance for
Hispanic students often lagged behind the performance of White students. Giving some history,
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the NAEP (2011) explained that “gaps between Hispanic and White students were statistically
significant in almost every state for which reliable results were available in both reading and
mathematics” (p. 16) in the grades assessed. Similarly, the NAEP (Bohrnstedt, Kitmitto, Ogut,
Sherman, & Chan, 2015) found, when accounting for SES and other school characteristics, the
Black-White achievement gap was increased in schools with the highest density of African
American students as opposed to schools with lower density, meaning less diversity among
race/ethnicity groups. Collectively, this shows that in schools that are more diversified in race
and ethnicity achievement gaps are likely to be greater amongst the groups.
In their study published in 2014, Elias, White, and Stepney (2014) examined N= 483
schools in New Jersey to illuminate disparities in student achievement across different ethnicities
and races. They, too, found statistically significant differences in performances of Black and
Latino students relative to their White peers. To assess these differences, Elias et al.used two
publicly available data sources from the state of New Jersey that measure variables such as class
size, enrollment, faculty mobility, percent free or reduced lunch, gender/race/ethnicity
percentages, and various standardized test scores. Using a hierarchical regression analysis, Elias
et al. (2014) found that effects for race/ethnicity did not become statistically significant until
students were in middle school. According to Elias et al. (2014) these findings were consistent
with prior research (Campbell, Hambo, & Mazzeo, 1999; Campbell, Pungello, Ramey, Miller, &
Burchinal, 2001), which found that race/ethnicity accounted for significant amounts of variance
in test scores. Elias et al. (2014) further explained that students in schools with greater Black and
Latino populations experienced an especially challenging climate of education. Their study
indicated that “high poverty, high minority population schools face a particular constellation of
factors that when combined, make showing progress in substantial academic test score

24
performance extremely difficult” (Elias et al., 2014, p. 19). This corresponds with the findings of
Bohrnstedt et al. (2015), as they found that the achievement gap increased significantly in
schools with high minority populations, where more inequity in education exists.

Technology Integration

As mentioned previously, to combat achievement and opportunity gaps in schools,
administrators have looked to educational technologies and technology integration. While the
phrase “technology integration” is used frequently in educational settings, it is still unclear
exactly what it means (Bebell, Russell, & O’Dwyer, 2004). For some scholars, technology
integration is defined in terms of teachers’ use of computers in the classrooms--from low-level
integration of students using computers for Internet searches, to high-level integration such as
students using computers to develop and present multimedia presentations (Cuban, Kirkpatrick,
& Peck, 2001). Furthermore, Zhang (2015) observed two kinds of internet use in schools, that of
capital-enhance (e.g. Khan Academy, or other educational content) and entertainment (e.g.
Cartoon Network, or other similar content). Using to big data analytic tools to examine interest
and usage levels of these programs, Zhang (2015) found that high SES was positively correlated
with interest in Khan Academy, the capital-enhancing content, while low SES was positively
correlated with interest in Cartoon Network, the entertainment content.
While other scholars understand technology integration in terms of how teachers use
technology to carry out everyday activities more efficiently, such as grading and lesson planning
(Hennessy, Ruthven, & Brindley, 2005). Others still believe technology integration is defined in
the ways in which teachers use technology in the classroom to develop students’ thinking. As
Davies and West (2014) concluded, technology integration is not simply the inclusion of
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technology into schools but, rather, the melding of technology into the curriculum in a way that
improves teaching and learning while developing 21st century skills in students.
Technology integration in schools has been occurring since the birth of the motion
picture in the 1920s and has exponentially increased with the introduction of the computer into
mainstream society in the mid-1970s (Hew & Brush, 2007). Educators appear intrigued with the
potential of new technologies to help improve student learning and transform education. As such,
many studies demonstrate the positive effects of technology integration, from improving student
scores on standardized tests (Bain & Ross, 1999) to improving student abilities to problem-solve
(Chief Executive Officer Forum on Education and Technology, 2001).
With the influx of technology in schools, standards became necessary as educators
struggled with describing appropriate computer skills that students needed (Bitter, 1983).
Funding also became an issue, as at the time of integration new technologies were quite
expensive. However, with new legislation brought some funding for schools. For example, the
Enhancing Education through Technology Act of 2001, which is actually Title II, Part D of No
Child Left Behind, provided grants for states that met specific requirements to integrate
technology into the school curriculum (Barron, Kemker, Harmes, & Kalaydijian, 2003). With the
standards and funding government and educators advocated for schools to focus and emphasize
technological skills using technology as a tool to communicate, perform research, and problem
solve as opposed to simply focusing on hardware and programming (Trotter, 1997).
To attempt to have the same technology standards across the nation, the International
Society for Technology in Education (ISTE) published their National Educational Technology
Standards (NSTE) for Students in 1998 and for Teachers in 2000 (Barron et al., 2003). The
NETS for students comprised of six areas of competencies that students should possess,
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including: basic operations and concepts; social, ethical, and human issues; technology
productive tools; technology communication tools; technology research tools; and technology
problem-solving and decision-making tools (Barron et al., 2003). While these competencies may
have changed in wording over the past two decades, they are still essentially the same.
With the integration of technology, however, there was no corresponding equalizing
component where all schools were obtained the same technology and the same level professional
development for teachers, resulting in technology integration not proceeding at the same rates to
the same degree of success for all schools and, as explained previously, the achievement and
opportunity gaps among diversified groups have continued to increase over time.

Theoretical Framework

In the case of a study exploring how the influential factors for acceptance and
demographics of 9th - 12th graders relate to their acceptance of mobile technology initiatives,
the Unified Theory of Acceptance and Use of Technology (UTAUT) model serves has a
framework from which from the present study is based.

The Unified Theory of Acceptance and Use of Technology (UTAUT) model

Having evolved from the Theory of Planned Behavior (TPB) (Ajzen, 1985), the
Technology Acceptance Model (TAM) (Davis, 1989) has taken on multiple variations and
expansions, and be used in many studies within the public and private sectors, from corporate
businesses to colleges and universities, eventually to pre-service and experience teachers in K-12
schools. However, as technology evolved, it became apparent that the TAM would need to
evolve as well. In 2003, Venkatesh worked with colleagues to develop a more unified model of
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technology acceptance, taking into account that additional constructs beyond perceived ease of
use and perceived usefulness could prompt individuals to move beyond intention to use new
technologies to the action and behaviors of doing so. Venkatesh et al. (2003) developed the
Unified Theory of Acceptance and Use of Technology (UTAUT) model which took into account
a number of factors that could account for an individual's’ acceptance of new technologies, and
included them in two new constructs, social influence and facilitating factors, while condensing
the two original constructs of perceived usefulness and perceived ease of use into two newlylabeled constructs of performance expectancy and effort expectancy, respectively.
Over time, the UTAUT model has been implemented in various contexts such as in
mobile banking (AbuShanab & Pearson, 2007), 3G mobile communication (Wu, Tao, & Yang,
2008), and health information technology (Kijsanayotin, Pannarunothai, & Speedie, 2009). In
their 2007 study, AbuShanab and Pearson investigated the key determinants of the adoption of
Internet banking in Jordan while attempting to validate the appropriateness of the UTAUT model
in the context of Internet banking. Using a UTAUT model based-questionnaire distributed to
customers in three banks in Jordan and multiple regression analytics, AbuShanab and Pearson
(2007) found the UTAUT model provided a good foundation for future technology acceptance
research as the predictors of performance expectancy, effort expectancy, and social influence
were significant predictors of a customer’s intention to adopt Internet banking. Similarly, Wu et
al. (2008) studied customers’ willingness to adopt 3G mobile telecommunication services using
the UTAUT model to carry out interviews and investigations through consumer questionnaires.
Wu et al. (2008) found that the factors that significantly influenced intention to adopt 3G mobile
telecommunications to be performance expectancy, social influence, and facilitating conditions.
Likewise Kijsanayotin et al. (2009) explored the factors for the success of health information
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technology in Thailand by employing a modified UTAUT model structural model. Using an
observational research design Kijsanayotin et al. (2009) collected cross-sectional survey data by
means of self-administered questionnaires to a random sample of 1,607 regionally stratified
community health centers and found that people who worked in these community health centers
exhibited a high degree of technology acceptance with this acceptance being suggested by the
factors of performance expectancy, social influence, and voluntariness. Collectively, these
studies have shown time and time again the validity and reliability of the UTAUT model and has
provided researchers studying technology acceptance in various fields a model which they can
continue to trust.
In a relatively recent study utilizing similar constructs, Holden and Rada (2011) explored
teachers’ perceived usability and self-efficacy measures toward the technologies that they were
using in a K-12 building in two rural school districts in Virginia. To complete their study,
Holden and Rada (2011) surveyed the teachers, receiving 99 responses, and completed an
analysis of the responses. They found that the perceived usability explained more variance and
was more influential in predicting technology acceptance. In their discussion of limitations,
Holden and Rada (2011) commented that their study evaluated a number of different
technologies, rather than just one, however they implied that this was necessary in being able to
generalize their findings about all educational technologies.
Holden and Rada (2011) were looking for variance within the technology acceptance
models and found that the original determinants of perceived ease of use and perceived usability
were still necessary when predicting user acceptance of technology. More so, they brought
technology acceptance models into schools, which would make these models more widely
accepted in educational studies.
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Other studies that have used the UTAUT model include that of Anderson, Schwager, and
Kerns (2006) who, through their study in a business setting, found that performance expectancy
and voluntariness of use were the most important factors in determining acceptance of new
technologies for their sample. Additionally, Donaldson (2011) used the UTAUT model to assess
predictors of behavioral intention to use mobile learning among college students. According to
Donaldson (2011) the predictors of performance expectancy, social influence, and voluntariness
of use were significantly related to behavioral intention. The idea of performance expectancy
being a significant predictor of technology acceptance was supported by others who had studied
the phenomenon of technology acceptance in the business field (Agarwal & Prasad, 1998;
Compeau &Higgins, 1995; Taylor & Todd, 2001). However, not all researchers have found the
same results. In a study conducted in 2007, Marchewka, Liu, and Kostiwa examined the
perceptions of students using a web-based management system using a survey based on the
UTAUT model and found no significant relationship between the variables of performance
expectancy and behavioral intention. Rather, they found a significant relationship between effort
expectancy and behavioral intention. This might be due to the two different age groups studied,
something that had been shown by Venkatesh et al. (2003) to be a significant moderating
variable with older participants. Donaldson (2011), however, found that age was not a significant
moderating variable with younger participants.

Self-efficacy and Mobile Devices
As Davis (1989) discussed the importance of Bandura’s self-efficacy theory (1977) in the
development of the theoretical constructs in his eventual TAM, self-efficacy and mobile learning
in the K-12 environment has been explored and can be argued to be closely related to the
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acceptance of technology by students. Self-efficacy, according to Bandura (1977), is the strength
of an individual’s belief in their own ability to complete tasks and reach goals. Student selfefficacy, in turn, “represents the beliefs students have about their ability to competently complete
academic tasks” (Perry & Steck, 2015, p. 127). In other words, and how it is viewed in TAM,
this is the attitude of students that will ultimately lead to their behavior to accept and use new
technologies in the classroom.
In a 2012 study investigating student attitudes and self-efficacy with the use of mobile
devices in language learning, Yang found that most of the students had positive attitudes towards
mobile learning. The sample was comprised of 58 second-year students at a technical university
in Taiwan and employed the use of mobile devices for mobile learning in an English class for
assigned tasks under instructor guidance (Yang, 2012). Previous to this study, the participants
had minimal experience using mobile devices for mobile learning and they had prior training for
two weeks before the mobile learning implementation. To examine the students’ attitudes and
self-efficacy pertaining to mobile learning, an attitude survey and self-efficacy survey were
employed, these being adapted and modified from previous ones used by Taiwanese researchers
Tsai and Tsai (2003, 2010). Follow-up interviews, lasting roughly 30 minutes, then were
conducted with semi-structured prompts. For this particular sample, Yang (2012) found that the
mobile learning supported the subjects in being able to attain more ideas, increase their learning
motivations, promote their imaginative work, and allow them to effectively work independently
and collaboratively. As Yang (2012) explained, this study offered more support in that the
students’ computer self-efficacy and attitudes were essential core factors which were related to
their success in mobile learning.
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Likewise, using class observations, interviews, and pre- and post-surveys, Ge et al.
(2013) explored students’ and instructors’ perceptions and experience with technology
affordances in a new technology-enhanced Active Learning Classroom (ALC) to promote
collaborative problem solving among students. After they conducted multiple case studies,
including five classes of 92 students and five professors from various disciplines, it was found
that the self-efficacy and confidence of the students in completing problem-solving tasks
increased over time within the technology-enhanced ACL (Ge et al.). However, the authors noted
that there was a wide variation in how the professors made use of the technology within the
ACL, with some being adept and others not having been trained on the technology or not using it
to its fullest potential. Ge et al. concluded that, without directly using UTAUT model or any
other explicitly guiding framework, active learning does not happen automatically in ACLs.
Instead, effective instructional design strategies remain essential to make active learning happen.
Furthermore, Ge et al. explained that the use of ACLs, and more broadly technology in the
classroom, required a fundamental paradigm shift for both instructors and students, which
essentially involved a new way of viewing their respective roles in acquiring new knowledge,
and delivering instruction.
While the previous studies explored mobile device and technology use in the classroom
at the university level, Motta, Cattaneo, and Gurtner (2014) examined the use of such within a
vocational education setting. Motta et al. utilized the UTAUT model to evaluate the usability of
mobile devices (smartphones and headband cameras) to capture visual materials within three
professional situations at different workplaces in the fields of cooks, pastry cooks, and car
mechanics. These materials were then uploaded into different software applications that would
allow the materials captured to be brought to school and then be discussed with teachers and
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classmates or even shared with the supervisors at the workplace. Motta et al. found that their
approach was feasible and that the usability of both tools was adequate, with no significant
difference either between the devices in the same fields, or between the different professions
using the same device. Furthermore Motta et al. found that both devices appeared easy to use for
the subjects, especially the smartphones, which were an everyday tool to most of the participants
in the study. According to Motta et al., their study contributed, within the framework of
vocational education with the use of technologies as a means to connect and to coordinate
different learning locations, which is necessary to foster a deep and grounded learning.
Additionally, Motta et al. found that the technologies could have an impact on the learners’
motivation and self-efficacy as it was able to offer the opportunity for a comparison among a
variety of professional realities.
Technology integration has been successive. That is, it has been integrated at the business
level, then the college/university level, then at the K-12 level, which could be the reason for the
paucity of literature and studies at the K-12 level. A study published by Perry and Steck (2015)
assessed the incorporation of new technology, specifically iPads, into a secondary-level
geometry course, was related to variables such as academic achievement, student engagement,
student self-efficacy, and self-regulation. To assess the effectiveness of iPad integration at the
secondary level, Perry and Steck used an experimental group (students using iPads) and a control
group (students without iPads) using a convenience sampling of two geometry instructors who
volunteered for the study. The two instructors within this study employed different pedagogical
approaches: the instructor in the experiment group (with iPads) was proficient with the iPad and
used student-centered pedagogy of inquiry and discovery to facilitate student engagement; the
teacher in the control group (no iPads) employed a teacher-centered pedagogy, using direct
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instruction while modeling geometry concepts and problem-solving approaches prior to students
working individually. For data collection, Perry and Steck acquired a baseline geometry
proficiency test score at the beginning of the semester, followed by geometric proficiency scores
at the mid-point and end of the one-semester course. The researchers also utilized a student
engagement survey and student observations. Most relevant to this literature review is the
examination of self-efficacy within this particular study. Perry and Steck used eight items within
the student engagement survey to assess students’ perceived competence and confidence with
their ability to perform class work. The authors found that self-reported self-efficacy levels were
moderate to high and nearly identical for the two groups at the beginning of the semester, but by
the end of the semester these levels had increased for the experiment group (with iPads) and
decreased for the control group (no iPads). However, as Perry and Steck noted in their
conclusion, additional research is needed to attempt to control for student self-efficacy beliefs in
using the device from the increased self-efficacy that could have been based on simply gaining
understanding of the geometry concepts being taught during instruction.

Chapter Summary

As the literature review has shown, inequity in education persists despite a myriad of
reforms being implemented. These reforms have established standards of learning without
addressing the gap in distribution of resources that continues across the nation, within states and
districts (Darling-Hammond, 2010). To address the inequitable distribution of resources many
districts have applied for and received grant monies to gain access to technology for their
students to have more educational resources to reach the goals of the standardized reforms.
While much exploration has been conducted in the area of technology acceptance across
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different fields (e.g., corporate, education, medical) minimal studies have looked at students in a
K-12 setting and their acceptance of technology for classroom instruction purposes.
To bridge the noticed gap, the present study focused on the students in a high school
setting, their demographic and technological characteristics, and their acceptance of technology
for classroom instruction purposes. As noted previously, a study of this nature might identify
variables that serve as barriers to student acceptance prior to implementation of such initiatives
so that those barriers might be addressed through interventions and scaffolding of resources prior
to launching a 1:1 program.

CHAPTER 3
METHODOLOGY

This study examined the extent to which student demographic characteristics (e.g., sex,
race/ethnicity, SES) are related to student acceptance of 1:1 device use for instructional purposes
in the high school setting. To acquire data pertaining to these characteristics, demographic items
were included in a survey that was administered to 9th – 12th grade students at two public high
schools in the Midwestern United States, in addition to survey items assessing the UTAUT
model constructs.

Research Questions

The following research questions were addressed in this study:
RQ1: To what extent do PE and EE relate to behavioral intention of public high school
students to use 1:1 technology in the classroom, and to what extent do gender, age, and
experience moderate the relationships between behavioral intention of public high school
students to use 1:1 technology and PE and EE?
RQ2: To what extent do student demographic and technological characteristics (i.e., SES,
race/ethnicity, access, and support at home (e.g., from a parent, sibling, or another individual)
relate to behavioral intention of public high school students to use 1:1 technology in the
classroom, after accounting for PE, and EE
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RQ3: To what extent does SES moderate the relationships between behavioral intention
of public high school students to use 1:1 technology and PE and EE?

Hypotheses

The following hypotheses were used to guide the study and align the statistical
procedures with the research questions.
H10: The UTAUT theory’s assertions about BI (PE and EE relate to behavioral intention,
and gender, age, and experience moderate those relationships) do not hold in the context of
public high school students’ use of 1:1 technology in the classroom.
H11: The UTAUT theory’s assertions about BI (PE and EE relate to behavioral intention,
and gender, age, and experience moderate those relationships) hold in the context of public high
school students’ use of 1:1 technology in the classroom.
H20: There is no relationship between student demographic and technological
characteristics (i.e., SES, race/ethnicity, access, and support at home) and behavioral intention of
public high school students to use of 1:1 technology in the classroom.
H21: There is a relationship between student demographic and technological
characteristics (i.e., SES, race/ethnicity, access, and support at home) and behavioral intention of
public high school students to use 1:1 technology in the classroom.
H30: SES does not moderate the relationships between behavioral intention of public high
school students to use 1:1 technology in the classroom and 1) PE and 2) EE.
H31: SES moderates the relationships between behavioral intention of public high school
students to use 1:1 technology in the classroom and 1) PE and 2) EE.
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Research Design

This study was a quantitative correlational research design using multiple regression,
which examined how underlying factors in student technology acceptance for instructional
purposes (the UTAUT model factors of PE and EE) relate to BI. This design was intended to
facilitate inferences to a larger target population, e.g. students in high school districts with
similar demographics to the sample being studied (Field, 2013). High School A serves a
generally rural, lower-middle class community. The student population is predominantly White
(89.2%), with 6.3% Hispanic, 2.7% Black, and 1.9% other. 36% of the students are considered
low income. High School B serves a more suburban, lower-middle class community than High
School A. The student population is predominantly White (64.4percent), with 27.4% Hispanic,
3.5% Black, and 6.1% other. 38% of the students are considered low income (Illinois Report
Card, 2018).
This chapter will include information regarding the participants, instrumentation,
research design and procedures, proposed analytic approaches, and any delimitations to the
study.

Participants
The participants of this study were 171 9th – 12th grade students in public high school in
the Midwest region of the United States. Student characteristic variables in this study consisted
of grade level, age, gender, race/ethnicity, free/reduced lunch (SES proxy), and experience with
technology (shown as years of use). These demographic variables are present in Table 1.
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Table 1
Frequency Distributions for Grade Level, Age, Gender, Race/Ethnicity, Free/Reduced Lunch,
Experience of Participants, Access to WiFi and Supports at Home (N = 171)
Variables
Grade Level

Age

Gender

Race/Ethnicity

Free/Reduced Lunch
(SES)

Experience (in years)

9
10
11
12
Total
13
14
15
16
17
18
19
Total
Male
Female
Prefer not to answer
Total
White (not Hispanic)
Hispanic
Black or African American
Asian
Other
Total
Yes, free lunch
Yes, reduced lunch
No
Unsure
Total
0.35
0.5
1.0
2.0
2.5
3.0
3.5
4.0
4.5
5.0
6.0

Frequency
61
43
34
33
171
1
32
45
41
30
20
2
171
77
90
4
171
136
22
4
3
6
171
38
10
99
24
171
2
3
22
19
1
44
2
58
1
16
1

Percentage
35.67%
25.15%
19.88%
19.30%
100.00%
0.58%
18.71%
26.32%
23.98%
17.54%
11.70%
1.17%
100.00%
45.03%
52.63
2.34%
100.00%
79.53%
12.87%
2.34%
1.75%
3.51%
100.00%
22.22%
5.85%
57.89%
14.04%
100.00%
1.20%
1.81%
12.92%
11.10%
0.63%
25.73%
1.20%
33.91%
0.63%
9.425
0.63%

(Continued on following page)
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Table 1. continued

Wifi Access at Home

Support at Home

7.0
Total
Yes
No
Total
Parent
Sibling
Other
None
Total

2
171
159
12
171
70
50
16
35
171

1.20%
100.00%
92.98%
7.02%
100.00%
40.94%
29.24%
9.36%
20.47%
100.00%

Of the 171 returned instruments, 61 participants identified themselves at 9th graders
(35.67%), 43 participants identified themselves as 10th graders (25.15%), 34 participants
identified themselves as 11th graders (19.88%), and 33 participants identified themselves as 12th
graders (19.30%). The self-reported ages of the participants ranged from 12-19 years, with a
mean age of M = 15.5 years. Of the total participants, 77 identified themselves as male (45.03%),
90 identified themselves as female (52.63%), while 4 participants preferred not to answer
(2.34%). Within the participant pool, 136 participants identified themselves as White (not
Hispanic) (79.53%), 22 participants identified themselves as Hispanic (12.87%), 4 participants
identified themselves as Black or African American (2.34%), 3 participants identified themselves
as Asian (1.75%), and 6 identified themselves with the Other category (3.51%). In responding to
the item regarding free/reduced lunch, which was the acting proxy variable for socioeconomic
status, 38 participants identified themselves as receiving free lunch (22.22%), 10 participants
identified themselves as receiving reduced lunch (5.85%), 99 participants identified themselves
as not receiving this aid (57.89%), and 24 participants identified themselves as being unsure if
they received this aid (14.04%).
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Instrumentation
A survey was administered to the sample of 9th – 12th grade students using the Qualtrics
survey application. The survey assessed a number of variables (see Appendix A). The
instrumentation/survey used in this study was based on the original UTAUT model instrument
(Venkatesh et al., 2003) (see Appendix B), with permissions having been granted by its
developers. The constructs of the UTAUT model were measured using Likert items with four
response options that ranged from strongly disagree to strongly agree. Slight modifications for
participant understanding and relevancy to the proposed study (see Appendix C) were made.
These modifications replaced the word “system” used in the original to “assigned device
(Chromebooks)” to make the items relevant to the participants. Additionally, the items regarding
facilitating conditions were simplified for subject understanding, as the original items could be
confusing to the age group being studied. Additional demographic items were included in the
survey as well (see Appendix D).
To obtain data regarding the socioeconomic status of students, as they were most likely
unaware of their family’s income levels, an item pertaining to receiving free/reduced lunch was
included as a proxy variable for socioeconomic status. According to Shahin (2017) the
Department of Agriculture annually issues the Income Eligibility Guidelines for free and reduced
price meals for the National School Lunch Program and these guidelines are based on the
Federal income poverty guidelines.
To assess the items on the survey, item analysis and reliability assessment were carried
out following the receipt of completed surveys. With observed Cronbach’s alpha values
exceeding .80 for each construct assessed within the survey, it can be determined that there is
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evidence of score reliability. Table 2 shows the item analysis and reliability indices for the
instrument used.

Table 2
Reliability – Item Analysis

Performance Expectancy (PE)
Effort Expectancy (EE)
Behavioral Intention (BI)
PE

Item 1
Item 2
Item 3
Item 4
EE

Item 1
Item 2
Item 3
Item 4
BI

Item 1
Item 2
Item 3

Mean
3.05
2.97
2.75
2.65

Mean
3.15
3.28
3.11
3.33

Mean
3.16
2.76
3.19

Cronbach’s Alpha
.87
.88
.81

Number of Items
4
4
3

SD
0.76
0.78
0.78
0.85

Corrected ItemTotal
Correlation
.59
.77
.81
.70

Cronbach’s
Alpha if item
deleted
.88
.80
.79
.83

SD
0.65
0.65
0.77
0.70

Corrected ItemTotal
Correlation
.69
.80
.74
.74

Cronbach’s
Alpha if item
deleted
.86
.82
.85
.84

SD
0.68
0.81
0.63

Corrected ItemTotal
Correlation
.70
.55
.79

Cronbach’s
Alpha if item
deleted
.71
.89
.63
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Procedures and Timeline for Study

Upon gaining IRB approval, the researcher worked with district and building
administration at both locations to create an activity timeline for activities which included a
series of steps. At Building/District One, parent permission forms were utilized, which meant
that volunteer teachers who participated were asked to distribute these forms to students and
collect the completed forms prior to the students being given the link to the survey. These
process took a total of five weeks, as receiving parent permission forms back from students
proved difficult, even given an incentive (pizza) for doing so. Multiple emails were sent to the
volunteer teachers to check the progress, with feedback given by the teachers who said they
would have much preferred an opt-out form, however their school board was against using optout forms for this purpose. In the end, only 34 surveys were completed within this large district
with over 3200 students being in the available pool, reflecting a 1% response rate. At
Building/District Two, the opt-out permission forms were chosen by all parties and, therefore,
the participant pool was much larger than the first. However, while this district was much
smaller than the first and, only one opt-out from was received and 137 surveys were completed
by the students, reflecting a response rate of 97%. After the opt-out forms were distributed to
parents electronically through the school’s learning management system, three days were
allowed for students to return these prior to the link being distributed to them by their English
teachers during class that is typically used for “bell-ringer” activities. Reminder/check-up emails
were sent to these teachers as well, in order to ensure that all processes were being completed in
a timely manner and that no further assistance was needed from the researcher to complete these
tasks. Both buildings were administered the same survey, however data were kept separate so
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that district administration would only receive data that were specific to their district. The first
page of the survey included an informed consent statement, to which students could agree or
disagree.
Thus, responses to the UTAUT model-based instrument were obtained from 172 public
high school students in the Midwestern region of the United States. The survey was conducted
during normal class time during the first ten minutes of the class, and the time needed to
complete the survey was approximately four to seven minutes. All participants were volunteers
and an affirmative acknowledgement of informed consent on the first page of the survey was
necessary prior to being redirected to the survey items. This student consent was in addition to
the parent permission forms/opt-out forms distribution/collection that took place prior to
participant receiving the link to the survey.

Data Analyses

Once data were collected, the files from the two districts were exported from Qualtrics
and merged using the Statistical Package for the Social Sciences (SPSS). School/district
variables were created to keep track of data from the two distinct locations. There were no errors
to be found within the data following the merge and review of frequency tables before and after
the merging of data. Missing data were evident, however. One student responded in the
affirmative to the consent question at the beginning of the survey but did not answer any
subsequent items, this case was removed from the data set. Three other individuals each skipped
one item on the survey, in each instance this was a different item than the others. Mean
imputation was used to replace these missing values, which constituted less than 0.5% of the
responses.
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Once the missing data were imputed, responses that were open ended within the survey,
such as years of experience, were coded numerically based on participant response. Additionally,
the item regarding support at home was recoded as a single definitive response as opposed to a
“check all that apply” response as each participant responded with a single response.
Descriptive statistics next were computed, including means, standard deviations,
minimum, maximum, range, standard error of the mean, and skewness. Frequency tables were
used to display the age, gender, race/ethnicity, receipt of free/reduced lunch, experience,
performance expectancy, effort expectancy, and behavioral intention with the scores of the
UTAUT model constructs being computed by using the mean of each set of items. Pearson r or
point-biserial correlation coefficients were computed and multiple regression was carried out.
Correlation coefficients allowed for examination of the zero-order strength of bivariate
relationships among all of the variables, while multiple regression allowed the researcher to
assess how the set of independent variables relate to the dependent variable controlling for other
variables in the model. Specifically, this approach helped inform the researcher of how the value
of the dependent variable (student acceptance of technology through behavioral intention)
changed when any one of the independent variables changed, while holding the others constant
(Field, 2013).
General guidelines were used to report the final results of the multiple regression
analyses with. Power analysis indicated that, assuming a moderate effect size, alpha = .05, and
18 predictors, a power of 92% was achieved with a sample size of N = 171.
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Chapter Summary

A quantitative correlational research design was used to examine student technology
acceptance of 1:1 devices in their high school classrooms for instructional purposes. The
theoretical framework and the constructs for the independent variable research instrument used
in this study were based on the UTAUT model (Venkatesh et al., 2003). The independent
variables of performance expectancy and effort expectancy were directly aligned with the
UTAUT model, as were the main effect variables of age, gender, and experience. This study
included race/ethnicity and socioeconomic status, with free/reduced lunch serving as a proxy, as
possible other main effect variables to the already established model. The dependent variable of
behavioral intention was measured using a Likert scale. Multiple regression analysis was used to
assess the relationship of the independent and the main effect variables with the dependent
variable of behavioral intention of the students to use the technology for its intended purpose.
Mean-centered variables were used to examine interaction effects that might be present with
other variables. The sample size of this study was N = 171 from two public high schools in the
Midwestern region of the United States.

CHAPTER 4
RESULTS

Findings from the data collected from the 9th – 12th grader participants enrolled in two
public high schools using 1:1 device initiatives with Chromebooks are presented in this chapter.
The first section of this chapter includes descriptive statistics for the sample participants.
Following those statistics are a presentation of the descriptive statistics associated with the other
independent variables besides participant characteristics (i.e., the constructs of the UTAUT
model). The final section of this chapter presents the results of the inferential statistical analyses
for each research question along with a description of the statistical procedures utilized for each
research question, and the results and findings of each procedure.

Descriptive Statistics

Descriptive statistics for the specific independent and dependent variables are
summarized in the following sections. Frequency counts and percentages regarding performance
expectancy and effort expectancy are presented as they are key variables in the UTAUT model
and included in this study. Following these are the descriptive statistics relative to the dependent
variable of behavioral intention.
Of the 172 surveys administered, one was deemed invalid due to missing data on all
items, therefore 171 of the surveys collected were deemed valid and were used as the analytic
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sample in the present study. As noted in chapter 3, mean imputation was used to address the
missing data.

Independent and Dependent Variables

The constructs used for the statistical analyses were based on the UTAUT. Descriptive
statistics for the independent and dependent variables are presented in Table 3.

Table 3
Descriptive Statistics for Independent and Dependent Variables (N = 171)
Variables Minimum
Maximum
Mean
SD
Independent Variables
PE
1
4
2.85
0.67
EE
1
4
3.22
0.59
Dependent Variable
BI
1
4
3.04
0.61
Note. PE = Performance Expectancy, EE = Effort Expectancy, BI = Behavioral Intention, SD =
Standard Deviation

Independent variables included performance expectancy and effort expectancy while
behavioral intention served as the dependent variable, as according to Venkatesh et al. (2003),
the variable for behavioral intention is predicted by the other two and very closely correlated to
actual technology use. The histogram in Figure 1 shows the overall distribution of the behavioral
intention of the participants to use the 1:1 technology assigned by their schools for classroom
instructional purposes. Figure 2 shows that the behavioral intention of public high school
students to accept 1:1 technology for classroom instructional purposes had slight negative
skewness.
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Figure 2
BI of Public High School Students to Accept 1:1 Technology

Correlational Analyses

With the purpose of assessing relationships among variables within this study, a
correlational analysis was completed (Sharma, 2016). This was used solely to assess bivariate
relationships. The correlation matrix of the study variables is presented in Table 4.
Relationships that were observed to be strong within the correlational analyses included
the relationship between age of the user and the user’s years of experience with using
Chromebooks that they were now using in the classroom. An interesting finding within the
analyses was the statistically significant, positive relationship (r = .18, p < .05) between BI and
whether a student had someone other than a parent or sibling who could help them at home with
their school-issued Chromebook device.
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Table 4
Correlation Matrix of Study Variables
Variable
1 Behavioral
Intention
2 Effort
Expectancy
3 Performance
Expectancy
4 Age

1

2

3

4

5

6

7

8

9

10

11

12

13

1.00

.70**

.58**

-0.09

0.05

-0.13

-0.12

0.07

0.00

0.10

0.08

0.07

.18*

1.00

.67**

0.04

0.02

0.04

-0.02

0.11

-0.07

0.05

0.05

0.01

0.15

1.00

-0.04

-0.03

-0.05

-0.11

0.09

0.02

0.01

-0.08

0.09

0.15

1.00

-0.09

.29**

.18*

0.01

-.20**

-.18*

-0.07

-0.13

0.05

1.00

-0.13

.16*

0.05

-0.06

0.11

-0.02

-0.03

-0.06

1.00

0.08

-0.05

-0.11

-0.15

0.02

-0.13

0.06

1.00

-.23**

-.17*

0.03

0.13

-.15*

-0.09

1.00

-.25**

-0.08

-0.04

0.06

0.11

1.00

0.05

0.01

-0.04

-0.01

1.00

0.09

0.13

-0.07

1.00

-.22**

-.23**

1.00

-.16*

5 Gender
6 Experience
7
Race/Ethnicity
8
Free/Reduced
Lunch Yes
9
Free/Reduced
Lunch Unsure
10 Access to
WiFi at Home
11 Support of
Parent
12 Support of
Sibling
13 Support of
Other

Note. *p<.05. **p<.01. ***p<.001

1.00
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Multiple Regression Analyses

A series of three multiple regression analyses were conducted to address the research
items. For all three outcomes, the original UTAUT model constructs of BI, PE, and EE were
included as well as the variables of age, gender, experience and the interaction effects among
those variables and the constructs of the UTAUT model. The second analysis, which pertained to
the second research question, expanded on the first regression analysis to also include the
variables of race/ethnicity, free/reduced lunch (proxy variable for SES), access to Wi-Fi at home,
and supports in place at home. The third and final regression model, which pertained to the third
research question, expanded even further to also include the interaction effect of free/reduced
lunch and EE, as well as the interaction of free/reduced lunch and PE. The subsequent section
will discuss the results of these analyses in relation to their specific research question.

Research Question 1

To what extent do PE and EE relate to behavioral intention of public high school students
to use 1:1 technology in the classroom, and to what extent do gender, age, and experience
moderate the relationships between behavioral intention of public high school students to use 1:1
technology and PE and EE?
H10: The UTAUT theory’s assertions about BI (PE and EE relate to behavioral intention,
and gender, age, and experience moderate those relationships) do not hold in the context of
public high school students’ use of 1:1 technology in the classroom.
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H11: The UTAUT theory’s assertions about BI (PE and EE relate to behavioral intention,
and gender, age, and experience moderate those relationships) hold in the context of public high
school students’ use of 1:1 technology in the classroom.

Multiple regression analyses and results

Multiple regression was used to assess whether the UTAUT model holds in the context of public
high school students’ use of 1:1 technology in the classroom. The model showed R2 = .540 and
an adjusted R2 = .526, with F (1, 171) = 38.75, p < .001, showing a statistically significant and
strong predictive capacity of the original model predictors of the UTAUT (Venkatesh et al.,
2003). As Figures 3 and 4 show, the histogram of residuals and normal P-P plot each show
evidence of normality of residuals. Figure 5 shows the scatterplot of the dependent variables on
the predicted values. No evidence of heteroscedasticity of residuals was evident.
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Figure 3
Histogram of Residuals for Model 1

Figure 4
Probability-Probability Plot of Residuals
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Figure 5
Scatterplot of Residuals on Predictor Values

Each of the UTAUT model predictors was statistically significant, acting as a positive
predictor of behavioral intention (EE: b = 0.593, p < .001; PE: b = 0.175, p = .016). Experience
also was a statistically significant predictor in this model (b = -0.117, p = .037). The regression
results are presented in Table 5.
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Table 5
Regression Coefficients for Model 1

Model
1 (Constant)

Unstandardized
Coefficients
Std.
B
Error
-0.020
0.077

Standardized
Coefficients

Collinearity
Statistics

Beta

t
-0.259

Sig.
0.796

Tolerance

VIF

Effort Expectancy

0.593

0.072

0.593

8.229

0.000

0.538

1.860

Performance Expectancy

0.175

0.072

0.175

2.424

0.016

0.537

1.863

Age

-0.067

0.055

-0.067

-1.213

0.227

0.910

1.099

Gender

0.038

0.107

0.019

0.354

0.724

0.973

1.028

Experience

-0.117

0.056

-0.117

-2.103

0.037

0.900

1.111

To answer the remaining part of the first research question, a second multiple regression
analysis was performed to include the interaction effects of age, gender, and experience on the
relationships between both (1) EE and BI and (2) PE and BI. The model showed R2= .596 and an
adjusted R2 = .568, with F (1, 171) = 21.28, p < .001, showing a statistically significant and
strong predictive capacity of the model predictors. Specifically, 59.6% of the variance in the
dependent variable was explained by the set of predictors. Additionally, none of the correlations
among the predictor variables were greater than .7, indicating that excessive multicollinearity
among predictors was not problematic. As Figures 6 and 7 show, the histogram of residuals and
normal P-P plot each show evidence of normality of residuals.
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Figure 6
Histogram of Residuals for Model 1b

Figure 7
Probability-Probability Plot of Residuals for Model 1b
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Figure 8 shows the scatterplot of the dependent variables on the predicted values. No
evidence of heteroscedasticity of residuals was evident.

Figure 8
Scatterplot of Residuals on Predictor Values

This model showed significant interaction effects of gender × EE (b = 0.301, p = .04),
and experience × PE (b = 0.192, p = .019) on BI. The positive coefficient for the gender × EE
interaction effect indicates that the positive relationship between EE and BI is stronger (more
positive) for females than males. Similarly, the positive coefficient for the experience × PE
interaction effect indicates that the relationship between PE and BI becomes stronger (more
positive) for higher levels of experience. Other statistically significant predictors in this model
include experience (b = -0.112, p = .04). The negative relationship between experience and the
dependent variable of BI indicates that, as students gain more experience of using the technology
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for classroom purposes, they become less likely to continue using the school-assigned
technology for this purpose. These relationships, and all others in this model, are shown in Table
6, while Figures 9 and 10 show the plot of interaction effects of gender and EE, and experience
and PE, respectively.

Table 6
Regression Coefficients for Model 1b
Unstandardized
Coefficients
B
-0.055

Std. Error
0.075

Effort Expectancy

0.501

0.093

Performance Expectancy

0.195

Standardized
Coefficients
t
-0.728

Sig.
0.467

Tolerance

0.501

5.354

<.001

0.291

3.435

0.096

0.195

2.027

.044

0.275

3.635

-0.086

0.055

-0.086

-1.569

.119

0.839

1.192

0.124

0.105

0.062

1.179

.240

0.916

1.092

-0.112

0.053

-0.112

-2.092

.038

0.890

1.123

Age × Effort Expectancy

0.124

0.084

0.105

1.476

.142

0.502

1.992

Age × Performance
Expectancy
Gender × Effort Expectancy

0.118

0.084

0.095

1.405

.162

0.552

1.812

0.301

0.144

0.177

2.085

.039

0.354

2.821

-0.086

0.140

-0.053

-0.612

.541

0.334

2.993

-0.151

0.082

-0.135

-1.833

.069

0.468

2.139

0.192

0.081

0.168

2.365

.019

0.503

1.989

Model
1 (Constant)

Age
Gender
Experience

Gender × Performance
Expectancy
Experience × Effort
Expectancy
Experience × Performance
Expectancy

Beta

Collinearity
Statistics
VIF
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Figure 9
Plot of Two-Way Interaction Effect of Gender × EE on BI
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5

Dependent variable

4
3
Low Experience

2
High Experience

1
0
Low PE

High PE

-1

Figure 10
Plot of Two-Way Interaction Effect of Experience × PE on BI

Research Question 2

To what extent do student demographic and technological characteristics (i.e., SES,
race/ethnicity, access, and support at home (e.g., from a parent, sibling, or another individual)
relate to behavioral intention of public high school students to use 1:1 technology in the
classroom, after accounting for PE, and EE?
H20: There is no relationship between student demographic and technological
characteristics (i.e., SES, race/ethnicity, access, and support at home) and behavioral intention of
public high school students to use of 1:1 technology in the classroom.
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H21: There is a relationship between student demographic and technological
characteristics (i.e., SES, race/ethnicity, access, and support at home) and behavioral intention of
public high school students to use 1:1 technology in the classroom.

Multiple regression analyses and results

Table 7 shows results from the multiple regression using student demographic
(race/ethnicity and free/reduced lunch) and technological (access and support at home)
characteristics to predict BI after accounting for the UTAUT model constructs and the main
effects in the original UTAUT model. This model showed R2 = .619, with an adjusted R2 = .573,
with F (1, 171) = 13.695, p < .001. Specifically, 61.9% of the variance in the dependent variable
was explained by the model predictors. The incremental increase in predictive capacity of the
demographic and technological characteristics over the control variables was not statistically
significant, with R2 change =.023, F (2, 171) = 1.312, p = .27. The original predictors from RQ 1
accounted for 55.0% of the variation in the outcome variable, while the student and technological
characteristics explained an additional 6.9% of variance. None of the correlations among the
predictor variables were great than .7, suggesting excessive multicollinearity was not
problematic. As Figures 11 and 12 show, the residuals showed a pattern of normality.
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Table 7
Regression Coefficients for Model 2
Unstandardized
Coefficients
B
-0.055

Std. Error
0.075

Effort Expectancy

0.501

0.093

Performance Expectancy

0.195

Standardized
Coefficients
t
-0.728

Sig.
.467

Tolerance

0.501

5.354

<.001

0.291

3.435

0.096

0.195

2.027

.044

0.275

3.635

-0.086

0.055

-0.086

-1.569

.119

0.839

1.192

0.124

0.105

0.062

1.179

.240

0.916

1.092

-0.112

0.053

-0.112

-2.092

.038

0.890

1.123

Age × EE

0.124

0.084

0.105

1.476

.142

0.502

1.992

Age × PE

0.118

0.084

0.095

1.405

.162

0.552

1.812

Gender × EE

0.301

0.144

0.177

2.085

.039

0.354

2.821

Gender × PE

-0.086

0.140

-0.053

-0.612

.541

0.334

2.993

Experience × EE

-0.151

0.082

-0.135

-1.833

.069

0.468

2.139

Experience × PE

0.192

0.081

0.168

2.365

.019

0.503

1.989

Effort Expectancy

B
0.465

Std. Error
0.095

Performance Expectancy

0.198

Model
1 (Constant)

Age
Gender
Experience

2

Beta

Collinearity
Statistics

Beta

t
0.465

4.902

<.001

Tolerance
0.278

VIF
3.593

0.098

0.198

2.017

.045

0.259

3.857

-0.048

0.058

-0.048

-0.817

.415

0.737

1.356

0.176

0.107

0.088

1.646

.102

0.871

1.148

-0.109

0.054

-0.109

-2.031

.044

0.866

1.155

Age × EE

0.129

0.084

0.109

1.537

.126

0.495

2.022

Age × PE

0.095

0.086

0.077

1.105

.271

0.519

1.927

Gender × EE

0.364

0.149

0.214

2.443

.016

0.328

3.052

Gender × PE

-0.112

0.144

-0.070

-0.779

.437

0.311

3.216

Experience × EE

-0.170

0.083

-0.152

-2.043

.043

0.456

2.195

Experience × PE

0.195

0.084

0.170

2.321

.022

0.466

2.145

Race/Ethnicity

-0.267

0.140

-0.108

-1.909

.058

0.784

1.276

FRLYes

-0.187

0.125

-0.084

-1.494

.137

0.787

1.271

FRLUnsure

-0.025

0.161

-0.009

-0.157

.876

0.802

1.247

Access

0.051

0.104

0.026

0.493

.623

0.882

1.134

SupportParent

0.104

0.116

0.052

0.901

.369

0.768

1.303

SupportSibling

0.132

0.124

0.060

1.068

.287

0.785

1.274

SupportOther

0.347

0.193

0.101

1.800

.074

0.791

1.264

Age
Gender
Experience

Sig.

VIF
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Figure 11
Histogram for Model 2
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Figure 12
Probability-Probability Plot of Residuals

Figure 13 shows the scatterplot of the dependent variables on the predicted values. No
evidence of heteroscedasticity was evident.
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Figure 13
Scatterplot of Residuals on Predictor Values

Results from this model showed no statistically significant main effects for support (b =
.104, p = .369), access (b = .051, p = .623), or SES (b = -.187, p = .137). However, the effect of
White race/ethnicity was marginally significant (b = -0.267, p = .058), where students who selfreported as White were less likely than their counterparts to have the behavioral intention to use
the assigned 1:1 technology in their classroom for instructional purposes. Additionally, in this
model, when controlling for race, SES, access, and support at home, significant gender × EE
interaction (b = 0.364, p = .016), and experience × PE (b = 0.195, p = .022) interaction effects
were apparent, as occurred in the first regression model. Additionally, when controlling for the
other variables in the model, the interactive effect of experience × EE on BI was statistically
significant (b = -0.170, p = .04), indicating that as experience increases, the relationship between
EE and BI becomes weaker. These relationships, as well as all others included in this model, are
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shown in Table 7, while Figure 14 shows the plot for the interaction effect of Experience × EE
on BI.

5

Dependent variable

4
3
2
Low Experience

1

High Experience

0
Low EE

High EE

-1
-2
-3

Figure 14
Plot of Two-Way Interaction Effects of Experience × EE on BI
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Research Question 3
To what extent does SES moderate the relationships between behavioral intention of
public high school students to use 1:1 technology and PE and EE?
H30: SES does not moderate the relationships between behavioral intention of public high
school students to use 1:1 technology in the classroom and 1) PE and 2) EE.
H31: SES moderates the relationships between behavioral intention of public high school
students to use 1:1 technology in the classroom and 1) PE and 2) EE.

Multiple regression analyses and results

Table 7 shows the results from multiple regression that includes the moderating effect of
SES (using the proxy variable of free/reduced lunch) on the relationship between both PE, EE
and BI of public high school students’ use of 1:1 technology in the classroom after accounting
for the demographic and technological characteristics of the participants. The full model showed
R2 = .622 with an adjusted R2 = .566, and F(1, 171) =11.066, p < .001, showing a statistically
significant and strong predictive capacity for the full set of model predictors. Specifically,
62.2% of the variance in the dependent variable was explained by the full set of predictors. The
incremental predictive capacity for the moderating effects of SES show little increase in R2 (R2
change = .033), and this was not statistically significant, with F (2, 171) = 0.328, p = .112. None
of the correlations among the predictor variables were greater than .7, suggesting that issues of
excessive multicollinearity were not evident. As Figures 15 and 16 show, the residuals showed a
pattern of normality.
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Figure 15
Histogram for Model 3

Figure 16
Probability-Probability Plot
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Figure 17 shows the scatterplot of the dependent variables on the predicted values. No
evidence of heteroscedasticity of residuals was evident.

Figure 17
Scatterplot of Residuals on Predicted Values

In this model, no statistically significant moderating effects of SES were evident (each p
> .05). The gender × EE interaction effect (b = 0.375, p = .019) remained statistically significant
in this model. Race/ethnicity (b = -0.293, p = .04) was now a significant main effect in this
model, and support at home from someone other than a parent or sibling (b = 0.379, p = .058)
was marginally significant. Specifically, students who self-reported as White showed lower
behavioral intention to use the assigned 1:1 technology in their classroom for instructional
purposes compared to their non-White peers. Additionally, compared to those students who
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reported receiving no support at home from a parent, sibling, or other, those participants who had
support at home from someone other than a parent or sibling showed increased behavioral
intention to use the assigned 1:1 technology in their classrooms. These relationships, as well as
all of those included in this model, are shown in Table 8.

Table 8
Regression Coefficients for Model 3

Model
1 (Constant)

Unstandardized
Coefficients
Std.
B
Error
-0.055
0.075

Standardized
Coefficients

Collinearity
Statistics

Beta

t
-0.728

Sig.
.467

Tolerance

VIF

Effort Expectancy

0.501

0.093

0.501

5.354

<.001

0.291

3.435

Performance Expectancy

0.195

0.096

0.195

2.027

.044

0.275

3.635

Age

-0.086

0.055

-0.086

-1.569

.119

0.839

1.192

Gender

0.124

0.105

0.062

1.179

.240

0.916

1.092

Experience

-0.112

0.053

-0.112

-2.092

.038

0.890

1.123

Age × EE

0.124

0.084

0.105

1.476

.142

0.502

1.992

Age × PE

0.118

0.084

0.095

1.405

.162

0.552

1.812

Gender × EE

0.301

0.144

0.177

2.085

.039

0.354

2.821

Gender × PE

-0.086

0.140

-0.053

-0.612

.541

0.334

2.993

Experience × EE

-0.151

0.082

-0.135

-1.833

.069

0.468

2.139

Experience × PE

0.192

0.081

0.168

2.365

.019

0.503

1.989

Std.
Error
0.095

Beta
0.465

t

Sig.

Effort Expectancy

B
0.465

4.902

<.001

Tolerance
0.278

VIF
3.593

Performance Expectancy

0.198

0.098

0.198

2.017

.045

0.259

3.857

Age

-0.048

0.058

-0.048

-0.817

.415

0.737

1.356

Gender

0.176

0.107

0.088

1.646

.102

0.871

1.148

Experience

-0.109

0.054

-0.109

-2.031

.044

0.866

1.155

Age × EE

0.129

0.084

0.109

1.537

.126

0.495

2.022

Age × PE

0.095

0.086

0.077

1.105

.271

0.519

1.927

Gender × EE

0.364

0.149

0.214

2.443

.016

0.328

3.052

Gender × PE

-0.112

0.144

-0.070

-0.779

.437

0.311

3.216

2
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Table 8. continued

Experience × EE

-0.170

0.083

-0.152

-2.043

.043

0.456

2.195

Experience × PE

0.195

0.084

0.170

2.321

.022

0.466

2.145

Race/Ethnicity

-0.267

0.140

-0.108

-1.909

.058

0.784

1.276

FRLYes

-0.187

0.125

-0.084

-1.494

.137

0.787

1.271

FRLUnsure

-0.025

0.161

-0.009

-0.157

.876

0.802

1.247

Access

0.051

0.104

0.026

0.493

.623

0.882

1.134

SupportParent

0.104

0.116

0.052

0.901

.369

0.768

1.303

SupportSibling

0.132

0.124

0.060

1.068

.287

0.785

1.274

SupportOther

0.347

0.193

0.101

1.800

.074

0.791

1.264

Std.
Error
0.117

Beta
0.414

t

p

Effort Expectancy

B
0.414

3.531

.001

Tolerance
0.186

VIF
5.384

Performance Expectancy

0.252

0.118

0.252

2.136

.034

0.183

5.450

Age

-0.041

0.060

-0.041

-0.685

.495

0.710

1.409

Gender

0.154

0.111

0.077

1.391

.166

0.831

1.204

Experience

-0.116

0.055

-0.116

-2.120

.036

0.850

1.176

Age × EE

0.131

0.086

0.111

1.526

.129

0.486

2.058

Age × PE

0.080

0.090

0.065

0.888

.376

0.484

2.067

Gender × EE

0.375

0.157

0.220

2.379

.019

0.299

3.344

Gender × PE

-0.115

0.154

-0.072

-0.745

.457

0.277

3.610

Experience × EE

-0.156

0.085

-0.140

-1.839

.068

0.442

2.265

Experience × PE

0.168

0.089

0.147

1.892

.060

0.426

2.348

Race/Ethnicity

-0.293

0.145

-0.119

-2.030

.044

0.747

1.339

FRLYes

-0.204

0.128

-0.092

-1.597

.112

0.770

1.299

FRLUnsure

-0.008

0.165

-0.003

-0.051

.959

0.771

1.297

Access

0.036

0.108

0.018

0.336

.738

0.840

1.190

SupportParent

0.100

0.119

0.049

0.840

.402

0.741

1.350

SupportSibling

0.141

0.126

0.064

1.122

.264

0.774

1.292

SupportOther

0.379

0.198

0.111

1.911

.058

0.761

1.314

FRLYes × EE

0.078

0.171

0.049

0.454

.650

0.215

4.644

FRLYes × PE

-0.061

0.168

-0.040

-0.365

.715

0.210

4.763

FRLUnsure × EE

0.125

0.216

0.042

0.579

.563

0.493

2.029

FRLUnsure × PE

-0.271

0.249

-0.083

-1.090

.278

0.438

2.284

3
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Chapter Summary

The results of the data analyses were presented in this chapter. These results included
descriptive statistics for the independent and dependent variables as well as analyses of multiple
regression. The research questions were presented with results. Results of this study indicated
that the UTAUT model was upheld. Effort expectancy (EE) and performance expectancy (PE)
positively predicted behavioral intention (BI), and race/ethnicity also had a relationship with BI.
This study also found statistically significant interaction effects for experience × PE as well as
gender × EE. Additionally, this study found that while including SES as a moderating effect did
not result in a statistically significant relationship, the inclusion of the interaction effects of PE ×
SES and EE × SES into the model incidentally resulted in the relationship between race/ethnicity
and BI being more statistically significant. A detailed interpretive discussion of these results is
presented in Chapter Five.

CHAPTER 5
CONCLUSION

The results of the analysis were presented in Chapter Four. This chapter will begin with a
summary of the study, followed by an interpretation of the results of the study as they relate to
the literature. Implications and limitations of the present study will then be discussed, followed
by ideas for future research.

Summary of the Study

The purpose of this study was to examine the technology acceptance of public high
school students in the Midwest region of the United States using the framework of the UTAUT
model as a guide. The UTAUT model indicates primary relationships among the constructs of
PE, EE, and BI with identified moderating variables of age, gender, and experience (Venkatesh
et al., 2003).
Convenience sampling at two public high schools was used in this study. Participants
consisted of 171 9th -12th graders enrolled in schools where 1:1 integration of Chromebooks is
established. The current study was a quantitative correlational research design using multiple
regression, which assessed the nature of underlying constructs in student technology acceptance
for instructional purposes with the hypothesis that the UTAUT constructs of PE and EE would
relate to BI. In addition to including the moderating effects of age, gender, and experience that
were posited in the original UTAUT model, student demographic (e.g., free/reduced lunch) was
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included as a moderator while the student demographic of race/ethnicity and technological (e.g.,
access and support at home) characteristics were examined as additional predictors. Summarily,
this study found that the constructs of PE and EE are strongly related to BI, with EE in this case
being more strongly so, as indicated with the Pratt’s index of 0.70, while the Pratt index for PE
in this study was 0.17, (see Appendix E). Additionally, this study found that race/ethnicity also,
in combination with SES played a role, however marginally with the present sample.

Findings and Discussion of Research Question 1

RQ1: To what extent do PE and EE relate to behavioral intention of public high school

students to use 1:1 technology in the classroom, and to what extent do gender, age, and
experience moderate the relationships between behavioral intention of public high school
students to use 1:1 technology and PE and EE?
H1: The UTAUT theory’s assertions about BI (PE and EE relate to behavioral intention,
and gender, age, and experience moderate those relationships) hold in the context of public high
school students’ use of 1:1 technology in the classroom.
To address this question Pearson or point-biserial correlations were computed to
determine if relationships among the independent and dependent variables existed within the
standard UTAUT model. Additionally, multiple regression analysis was carried out to measure
the amount of variability of the dependent variable (BI) attributed to each of the independent
variables (PE, EE, age, gender, and experience). These analyses were used to determine the
individual contributions of PE, EE, age, gender, and experience of participants to the BI of the
participants to use technology in the classroom as part of a 1:1 initiative using Chromebooks in
their public high school.
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The results of these analyses indicated that EE and PE are predictors of behavioral
intention of students in public high school to use 1:1 technology in the classroom. Specifically,
these UTAUT model predictors were statistically significant, acting as a positive predictors of
behavioral intention (EE: b = 0.593, p < .001; PE: b = 0.175, p = .016); these findings are
consistent with those of the original UTAUT (Venkatesh et al., 2003).
The results of this present study also indicated that, while gender and age did not serve as
predictors of BI, experience was a statistically significant predictor in this model (b = -0.117, p =
.037), again consistent with the original UTAUT. In their original empirical study using the
UTAUT Venkatesh et al. (2003) found that effort expectancy was more salient among users with
limited exposure to technology. The present study similarly found a marginally significant
moderating effect of experience on the relationship between effort expectancy and BI, with lower
experience users showing a weaker relationship between EE and BI. Overall, the observed
relationships between each of these constructs with BI among technology users, supported the
predictive potential of the UTAUT model toward acceptance of technology in the context of
public high school students’ use of 1:1 technology in the classroom.
EE and PE were found to be predictors of BI to use technology in the classroom. The
significant effect of EE, with a Pratt index of 0.70, echoes the findings of Marchewka et al.
(2007), who found a significant relationship between EE and BI when examining the perceptions
of students using web-based course management software. These findings also were similar to
that of Gong, Xu, and Yu (2004), who found that EE had a significant effect on teachers’
attitudes when using technology.
The observed effect of PE, with a Pratt index of 0.17, as a predictor of BI also aligns with
current research in and out of education. While this study is unique in that its participants were
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high school students, the UTAUT model has been used primarily in the fields of business and
higher education. As such, results from the present study will be compared to a wide variety of
results spanning multiple contexts, so that the findings of the present study can take on a broader
context as the participants of these study will be one day entering the fields of business and
higher education. One such study by Anderson et al. (2006) who reported that PE was one of the
most important factors in determining acceptance of new technology for faculty within a
business environment. Additionally, Donaldson (2011) found that PE also was a significant
predictor of BI, along with social influence and voluntariness of use in mobile learning
environments among community college students. A more recent study that was consistent with
the results of the present study was that of Mtebe and Raisamo (2014), who found that PE and
EE, along with social influence and facilitating conditions, had significant positive effects on the
acceptance of students using mobile learning in higher education in East Africa. However,
contrary to the present study’s finding, Mtebe and Raisamo found PE to be the strongest
predictor. This might be so due to the different age groups and cultures studied. Across all
contexts reviewed, including the present study, both PE and EE remain strong predictors of BI of
1:1 technology, indicating that for technology to be accepted, regardless of the context, PE and
EE, or perceived usefulness and ease of use, need to be clear and intrinsically accepted by the
users.
The variables of gender and age in this study did not show a significant relationship to
BI, and this result is not surprising, as this is also similar to the findings of Marchewka et al.
(2007) who found that, in their study involving web-based course management use, age did not
have a significant influence on actual student use of features of a given technology. It is
important to point out that the majority of empirical studies completed using the UTAUT have
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participant pools that are in very narrow age brackets, not allowing for differences within age
groups to become apparent. Donaldson (2011) also reported similar findings with their analyses
that age was not significantly related to the intention to use mobile learning. However,
Venkatesh et al. (2003) suggested that age became a more significant predictor of BI with older
users who were complete novices towards technology in the workplace, in contrast to younger
users who had experience with technology. In order to further explain this variable in the context
of technology acceptance a more expansive study, involving multiple generations of technology
users could be performed, perhaps with parents and children using a new learning management
system in a school district. As previously mentioned, age and experience tend to be related, as
someone who is older logically will have been exposed to technology more. The observation in
the present study that experience can significantly predict BI aligns with current research, as Ge
et al. (2013) also found that teacher’s experience with technology increased their self-efficacy
towards using technology in their classrooms. Again, while the context of Ge et al.’s study was
not of students but of their teachers, it is important to note the similarities of experience being a
predictor of BI and beyond. Particularly self-efficacy, as one’s belief in themselves to use
technology successfully comes with experience, it can be argued that a positive relationship
between self-efficacy and BI exists in that, logically, if one has positive self-efficacy in using a
technology to complete a task then they are more likely to actually to use that technology.

Findings and Discussion of Research Question 2

RQ2: To what extent do student demographic and technological characteristics (i.e., SES,
race/ethnicity, access, and support at home) relate to behavioral intention in the context of public
high school students’ use of 1:1 technology in the classroom, after accounting for the UTAUT
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model constructs and variables (main effects) after accounting for the UTAUT model constructs
and variables?
H2: There is a relationship among student demographic and technological characteristics
(i.e., SES, race/ethnicity, access, and support at home) and behavioral intention in the context of
public high school students’ use of 1:1 technology in the classroom, after accounting for the
UTAUT constructs and variables (main effects) after accounting for the UTAUT constructs and
variables.
To address this question Pearson product-moment and point-biserial correlations were
computed to determine if relationships among age, gender, experience, race/ethnicity,
free/reduced lunch, access, and support at home existed with Behavioral Intention. Additionally,
multiple regression analysis was carried out to assess the amount of variability of the dependent
variable (BI) attributed to the age, gender, experience, race/ethnicity, free/reduced lunch, access,
and support at home. These data analyses procedures were used to determine, after controlling
for the effects in the original model, the individual and combined contributions of race/ethnicity,
free/reduced lunch (SES), access, and support at home using technology to the BI of the
participants to use technology in the classroom as part of a 1:1 initiative using Chromebooks in
their public high school.
This research hypothesis was partially supported. While there were no statistically
significant main effects for support and access at home, the effect of race/ethnicity (b = -0.267, p
= .058) was marginally significant where students who self-reported as White showed lower
behavioral intention to use the assigned 1:1 technology in their classroom for instructional
purposes than their non-White peers. This finding is in contradiction to the studies of others,
such as Kim, Jong, and Ball-Rokeach (2007) who found that students who self-reported as

78
African-American and Hispanic who were less likely than their counterparts to accept Internet
connectedness and use of technology.
There are many reasons why this contradictory finding could have resulted from this
study, including the participants of this particular study and their cultural and family
backgrounds. Specifically, this study was limited to two particular schools in the Midwest and
other cultural settings be important to consider. Additionally, this contradictory finding might be
a result of other factors including the students’ prior experience with technology, perhaps those
same students have supports at home and are familiar with technology that they do not need the
support of the teacher and therefore choose not to use the technology in the classroom and use
the classroom time for other purposes. Regardless, further exploration is needed, with more
diverse populations, to gain additional insight into the variable of race/ethnicity in relation to
behavioral intention of students to use 1:1 technology for classroom instructional purposes, as
well as interviews that can speak to the differences among the groups.
Furthermore, this study did not directly observe how the students were using the 1:1
devices in their classroom. As Zhang (2015) explained, there are two types of Internet use:
capital-enhancing (that which is used to expand the mind, Khan Academy, for example) and
entertainment (that which is used strictly to entertain; Cartoon Network, for example). Using
data analytic tools to examine interest and usage of these two websites that primarily appeal to
children and adolescent, Zhang (2015) found that high SES was positively correlated with
interest in the capital-enhancing website of Khan Academy while low SES was positively
correlated with interest in the entertainment website of Cartoon Network. It is recommended that
future studies also include observation, directly or indirectly through logs by the students, of how
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time is spent with 1:1 devices in the classroom to see if more time is spent in a capital-enhancing
manner or entertainment manner.

Findings and Discussion of Research Question 3

RQ3: To what extent does SES moderate the relationships between behavioral intention
of public high school students to use 1:1 technology and PE and EE?
H3: There is a moderating relationship among SES and PE, EE, and BI in the context of
public high school students’ use of 1:1 technology in the classroom, after accounting for the
demographic and technological characteristics of students.
To test this final hypothesis regression analysis was used to determine the potential
moderation effects of SES. The above research hypothesis was not supported. Incidentally,
however, inclusion of the moderation effects resulted in a significant main effect of
race/ethnicity, with White students showing less behavioral intention than non-White students.
The findings of this data analysis procedure showed no statistically significant
moderating effects of SES were evident on the relationships of PE or EE to BI. This could be
related to limitations regarding diversity of the sample. However, this more complex model that
included moderation effects of SES also introduced a significant main effect for race/ethnicity.
This finding is consistent with the many observations of Tawfik et al. (2016) that discuss
entanglement of SES and Race/Ethnicity within education, with the two constructs very much
acting as one when it comes to relationships with other phenomena in the education of students.
This can be seen as an indication that further exploration is needed with these variables in
technology acceptance models, as well as all other models and theories pertaining to education.
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While the present study took place in the Midwest region of the United States it is
important to remember that issues of poverty and low SES are worldwide issues and have
profound effects on students. For instance, Claro, Cabello, San Martin, and Nussbaum (2015)
found a similar trend using the Economic, Social, and Cultural Status (ESCS), which is the
Chilean equivalent of SES, among grade school students while observing their mathematics and
language test scores. It was found through linear regression analysis that the effect of ESCS on
students’ digital skills was equal to its effect on mathematics, and larger than its effect on
language, further indicating that ESCS (and the American equivalent) has a relationship with
outcomes far beyond test scores. Claro et al. (2015) also found that parents’ level of education
was the most relevant component of the ESCS for explaining student performance on the digital
tests, allowing the researchers to make the assertion that the Internet doesn’t necessarily reduce
economic, social, and cultural inequalities in newer generations.
Additionally, as it relates to this hypothesis, the coefficient for the participant having
someone other than a parent or sibling available to help them at home with their device if needed
(b = 0.379, p = .058), was marginally statistically significant in its relationship to the dependent
variable of BI, leading this researcher to conclude that outside supports also deserve future
attention when researching technology acceptance of students in K-12 schools, something that is
expounded upon in proceeding section about implications of this study. These findings regarding
the significance of online access for students outside of the home, and having outside supports,
are echoes of previous studies, e.g. Dunleavy et al. (2007) and Ingram, Willcutt, and Jordan
(2008).

Implications
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The present study extends the research associated with technology acceptance theory by
providing empirical evidence in support of the UTAUT model as developed by Venkatesh et al.
(2003). Furthermore, this study has shown the possibility of race/ethnicity and outside supports
for students as being indicators of public high school student technology acceptance of 1:1
devices.
This study has several implications for the existing body of knowledge for research and
practice, especially within education and K-12 schools. From the broadest perspective, this study
can add to the body of research in that very rarely has the variables of SES and race/ethnicity
been included in studies with students being the survey takers. This might not seem like such a
big deal, however it is students for whom all these reforms and initiatives are being pushed
through. It is students who are expected to accept these reforms and initiatives without question.
However, it is the students who should be included in these decision making processes, as they
are the ones who can speak to not having resources such as WiFi access and supports at home to
assist with the new initiatives once they leave the school property. It is also the students who
give an exceptional perspective on how these devices and initiatives are implemented each day in
the classroom, instead of just a single snapshot that might be observed by administrators. In
addition to this broader perspective and the importance of including students in discussions
regarding the implementation of initiatives such as 1:1 devices in the classroom, this present
study holds other implications.
For instance, instructional designers can interpret these findings so as to focus on ease of
use for students at this grade level, while teachers can align their pedagogy in ways to better
align with learning objectives, in order to increase the likelihood that students will have the
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behavioral intention to use the 1:1 technologies in their classrooms. Pedagogically, teachers can
take the transition to incorporating technology into their classroom instruction slowly. A
purposefully slow, incremental introduction to utilizing 1:1 technology into the classroom will
allow for students to ease into the process of learning differently, completing assignments
differently, etc. Additionally, this will allow the teacher more time to become familiar with the
programs to act as an additional support for students. Furthermore, by purposefully slowing the
integration of technology into their curriculum and classroom teaching, teachers will be able to
focus on finding balance among elements of instruction, such as their own pedagogy, content
knowledge, and integration of technology.
This study examined a predictive model using the constructs of UTAUT model to predict
the extent of students accepting technology initiatives, and also the extent to which student
demographic and technological characteristics might predict this outcome. While the roles of
SES and access to Wi-Fi at home were not significant indicators of behavioral intention to accept
technology, race/ethnicity and support at home emerged as marginally significant predictors, and
these variables should not be ignored when developing plans for 1:1 technology integration in
schools. As mentioned above, these findings indicate that having better knowledge of the
students and their access to WiFi and other supports at home, the district administration, as well
as the teachers, can work to assess how they integrate technologies, e.g. making sure all students
have WiFi access outside of school, have supports made available to them, in order increase the
likelihood of the students using these 1:1 technologies and further increasing their ability to
succeed in the classroom. Additionally, the present study gives evidence for the inclusion of
socio-demographic factors (e.g. SES, race/ethnicity, access, and support at home) into the
UTAUT model. As Darling-Hammond (2010) noted one of the most pronounced faults of
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American policy in education includes inequitable access to resources, which is the pugnacious
refusal by American leadership to commit to addressing the wide disparity of resources invested
in low SES students compared to their more affluent counterparts. While 1:1 programs attempt
to narrow these divides, without addressing fundamental issues such as WiFi accessibility
difficulties outside of school, or lack of support at home to use the devices for schoolwork, the
devices will not accomplish the intended goals of improving student achievement. Instead, the
achievement gap widens and frustrations continue to grow. The inclusion of socio-demographic
factors (e.g., SES, race/ethnicity, access, and support at home) into the UTAUT model in future
studies would enable researchers to take these factors into further consideration when
implementing any programs that involve the acceptance of technology by users. In order to
include these new factors, SES might be used as a moderating variable, while race/ethnicity can
be included as either a main effect or moderating variable. Additionally, the present study shows
that main effects of WiFi access at home and supports outside of school should be included in
any further research using the UTAUT, particularly when used in association with 1:1 programs
involving K-12 students.
Furthermore, when administrators plan the implementation of 1:1 programs they should
plan the “roll-out” to be an incremental one, instead of one that is pushed onto students and staff.
This would allow for students and staff alike to adjust to the changes being implemented and
allow for a better, more successful integration. Additionally, with an incremental roll out, for
instance with one grade level at a time, administrators and staff can make adjustments when
obstacles, such as WiFi accessibility outside of school, are found and work to minimize these
obstacles. If these obstacles are not addressed, the initiative becomes one of mobile computing,
where the technology will not work outside of the school. This would defeat the purpose of 1:1

84
integration, which entails supplying devices, one per student, so that the student may access
schoolwork, Internet, valuable educational resources, collaborative communication with peers
and teachers, etc. in order to extend their learning in and out of the classroom.
Another implication of the findings of the study for educational research and education
researchers in the Instructional Technology (IT) field is that, while 1:1 integration in schools
moves the field into the paradigm of more student-centered approaches to instruction, not all
students have the same level of behavioral intention to use these devices, and this must be
accounted for. 1:1 integration programs allow students to self-determine their own learning
experience to reach their own destination, however if there are issues such as WiFi accessibility
outside of school or supports at home to assist with the device, learning might not be possible
outside of school hours, this is in contrast with the line of thinking that with mobile devices
students are able to access resources needed to answer questions asked, putting them into a
collaborative relationship with their classroom teachers, as without the accessibility and supports
out of school mentioned, students are still confined to only being able to use the device for
learning inside the classroom.
This research provides educators with additional knowledge and information on the topic
of using technology in the classroom, particularly taking into account that students will not
necessarily all have the behavioral intention to use the newly integrated technology. This should
be accounted for by teachers, staff, and administration, in their planning and executing of
technology initiatives in their district. Specifically, during the planning process, administrators
and teacher should take into account the needs of each student. Perhaps polling the families to
see who has WiFi access at home, and if there are families that do not, work with local agencies
to provide this at minimal cost.
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Furthermore, administrators and teachers can work to allow students who need extra
support to come in early or stay late in order to this, or perhaps provide technology tutors to the
community, that would also be able teach parents so that they are self-sufficient with the new
technology as well. Certainly, some student acceptance of technology in the classroom for
instructional purposes is due to how the teacher acts in response to technology and how they
incorporate it into the curriculum. By developing and presenting purposeful professional
development for teachers (e.g., how to use the technology, how to find resources to incorporate
into the curriculum, how to assist the struggling student, how to recognize if students are
engaged and able to learn using the 1:1 device), it is more likely that students will be more
universal in their intent to use the technology in the classroom setting and beyond for learning.
Realizing that, in this study, EE and PE are the most important variables, with the Pratt
indices of .070 and 0.17 respectively, in predicting behavioral intention, it is important for
educators and instructional designers to recognize this when designing and implementing
technology interfaces. Learning management systems should be made with the end-user in
mind, not only easy for teachers to produce learning activities, but easy for students to navigate
and learn from, taking into account all learning types.
Based on the findings of this study, educators, instructional designers, and researchers
can identify factors–for example, WiFi access and supports at home or previous experience with
similar technology--that might influence students to accept technology in 1:1 initiatives at the
high school level, along with the effort expectancy and performance expectancy of students.
However, allowing for incremental integration of such programs, assuring WiFi access outside of
school, and ensuring additional supports outside of school hours might assist in minimizing such
obstacles.
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Limitations

The present study has limitations that could be addressed in future studies. First, the
findings and their implications discussed were based on two high school locations, limiting the
scope of inference. Second, the use of self-report scales to measure study variables allow for the
possibility of a self-report bias.

Recommendations for Future Research

Although many previous studies have used college students as participants, more studies
such as the present study are needed at the K-12 level, in diverse populations, with larger sample
sizes, to get fuller picture of the phenomenon of student technology acceptance of 1:1 devices.
Also, future studies should focus on actual usage (e.g., logs from teachers, classroom
observations), and examine how EE and PE predict this usage to obtain more in-depth
examination of the mechanisms driving actual use of the technology by students in the classroom
who are in schools with 1:1 devices.
While this study was thorough, the findings suggest that much future research is needed
in the field of technology integration, particularly where user behavioral intention is concerned.
For example, this present study found that age was not significant predictor of behavioral
intention with the included participants. However, Venkatesh et al. (2003) previously found that
age became a significant predictor of user behavioral intention among older users who were
complete novices towards technology in the workplace, in contrast to younger users who had
experience with technology. This observation by Venkatesh et al. (2003) and lack thereof in this
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present study leads this researcher to recommend that future research include traditional students
and non-traditional students in a college setting, so see if age really can be a reliable predictor
within this model.
Additionally, the present study found that students who self-reported as White were less
likely than their non-White counterparts to have the behavioral intention to use the 1:1 assigned
technologies in their classrooms for instructional purposes, contradicting previous studies that
suggest African-American and Hispanic students were less likely do to so. This contradiction
strongly suggests that future research should look at more ethnically diverse populations, and to
include this demographic variable in studies, to see how much of a role, and in what direction,
race/ethnicity plays in not only technology integration, but in other educational phenomena as
well.
This study also examined SES and how this might play a role in behavioral intention of
student users of 1:1 devices. In this study, there was no relationship between SES and BI.
However, when used as a control variable, SES did affect the significance of ethnicity as a
predictor of BI. Thus, it appears that SES might, in future studies, be important to consider as a
control variable. While this study did not show a relationship between SES and BI, once SES
was added into the model it altered the strength of other variables, most notable race/ethnicity,
thus strongly suggesting that further research is needed, perhaps through the addition of
qualitative research, in interviewing students with this background, and those from higher SES
brackets, to see what differences they might see in their own behavioral intentions with 1:1
technology integration.
Another factor in the present study that had a marginal relationship with user behavioral
intention to use 1:1 technology in the classroom was that of supports at home. It is the suggestion
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of the researcher that future studies document these supports that students have available to them
and cross reference these observations with usage logs from the student regarding their use of
their 1:1 devices in the school and then at home, completing school work beyond the school
walls. Additionally, future researchers could use data analytic tools, such as brainwave and eye
tracker devices, to identify other potential variables that might be related to user behavioral
intention and use of 1:1 technologies in the classroom setting. Further research might also
include comparing BI for mobile computing to BI for 1:1 computing. As mentioned previously,
a stark difference among the two outcomes exists, as mobile computing implies the use of mobile
(portable) technology in the school, when it is needed for completing a task, whereas 1:1
computing is the assignment (by the school) of a device to each student, that allows for access to
schoolwork, Internet, valuable educational resources, collaborative communication with peers
and teachers, etc. in order to extend their learning in and out of the classroom.
Although many previous studies have used college students as participants, more studies
such as the present study are needed at the K-12 level, in diverse populations, with larger sample
sizes, to get more complete picture of the phenomenon of student technology acceptance of 1:1
devices. Also, future studies should focus on actual usage (e.g., logs from teachers, classroom
observations), and examine how EE and PE predict this usage to obtain a more clear idea of the
mechanisms driving actual use of the technology by students in the classroom who are in schools
with 1:1 devices.

Chapter Summary

In this chapter, the findings of the study were presented. The research questions and
hypotheses were discussed along with the findings. Implications of the study were presented
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ranging from the most broad aspect with a call to include student perspectives in future research
as well as to include them in the implementation of initiatives within their own schools, to the
micro aspect of professional development for teachers and instructional designers using the
knowledge that not all students will have access to WiFi at home or possible supports, so to
include features for learning that are accessible without an internet connection and to have built
in supports for student learners who might need them. Technology is a force to be reckoned with,
a complicated storm with various attributes, however through research, planning, evaluation, and
assessments of these technologies it is the belief of this researcher that they can be useful in
schools as 1:1 devices in order to further the learning of all students, no matter their background,
abilities, or experiences.

REFERENCES

AbuShanab, E. & Pearson, J. M. (2007). Internet banking in Jordan: The unified theory of
acceptance and use of technology (UTAUT) perspective. Journal of Systems and
Informational Technology, 9(1), 78-97.
Agarwal, R. & Prasad, J. (1998). A conceptual and operational definition of personal
innovativeness in the domain of information technology. Information Systems Research,
9(2), 204-215.
Ajzen, I. (1985). From intentions to actions: A theory of planned behavior. In J. Kuhl & J.
Beckmann (Eds.), Action control: From cognition to behavior (pp. 11-36). New York:
Springer-Verlag.
Anderson, J. E., Schwager, P. H., & Kerns, R. L. (2006). Beyond crossroads: Implementing
mathematics standards in the first two years of college. Retrieved from
http://beyondcrossroads.amatyc.org/doc/ES.html
Attewell, P. (2001). The first and second digital divides. Sociology of Education, 74, 252-259.
Bain, A., & Ross, K. (1999). School reengineering and SAT-1 performance: A case study.
International Journal of Education Reform, 9(2), 148-153.
Bali, V. A. & Alvarez, R. M. (2004). The race gap in student achievement scores: Longitudinal
evidence from a racially diverse school district. Policy Studies Journal, 32, 393 - 415.
Bandura, A. (1977) Self-efficacy: Toward a unifying theory of behavior change. Psychological
Review, 84, 191-215.
Barron, A. E., Kemker, K., Harmes, C., & Kalaydjian, K. (2003). Large-scale research study on
technology in K-12 schools: Technology integration as it relates to the National
Technology Standards. Journal of Research on Technology in Education, 35(4), 489-507.
Bebell, D. & O’Dwyer, L. M. (2010). Educational outcomes and research from 1:1 computing
settings. Journal of Technology, Learning, and Assessment, 9(1). 5-13.
Bebell, D., Russell, M., & O’Dwyer, L. M. (2004). Measuring teachers’ technology uses: Why
multiple-measures are more revealing. Journal of Research on Technology in Education,
37(1), 45-63.

91
Bingimlas, K. (2009). Barriers to successful integration of ICT in teaching and learning
environments: A review of the literature. Eurasia Journal of Mathematics, Science &
Technology Education, 5(3), 235-245.
Bitter, G. (June, 1983). A scope and sequence curriculum (K-12) for computer literacy.
Presented at the Symposium on Computer Literacy, Baltimore, MD.
Bohrnstedt, G., Kitmitto, S., Ogut, B., Sherman, D., & Chan, D. (2015). School composition and
the Black–White achievement gap (NCES 2015-018). U.S. Department of Education,
Washington, DC: National Center for Education Statistics.
Campbell, J. R., Hambo, C. M., & Mazzeo, J. (1999). NAEP 1999 trends in academic progress:
Three decades of student performance. Washington, DC: National Center for Education
Statistics.
Campbell, F., Pungello, E., Ramey, C., Miller, J., & Burchinal, M. (2001). The development of
cognitive and academic abilities: Growth curves from an early childhood. Developmental
Psychology, 2, 231-247.
Center for Public Education (2016). Educational equity: What does it mean? How do we know
when we reach it? Retrieved from http://www.centerforpubliceducation.org/system/
files/Equity%20Symposium_0.pdf
CEO Forum on Education and Technology (2001). The CEO Forum school technology and
readiness report: Key building blocks for student achievement in the 21st Century.
Retrieved from http://maney.us/educ633/CEOForumreport3.pdf
Claro, M., Cabello.T., San Martin, E., & Nussbaum, M. (2015). Comparing marginal effects of
Chilean students’ economic, social and cultural status on digital versus reading and
mathematics performance. Computers & Education, 82, 1-10.
Compeau, D. R., & Higgins, C.A. (1995). Computer self-efficacy: Development of a measure
and initial test. MIS Quarterly, 19, 189-211.
Cuban, L., Kirkpatrick, H., & Peck, C. (2001). High access and low use of technologies in high
school classrooms: Explaining an apparent paradox. American Educational Research
Journal, 38(4), 813-834.
Darling-Hammond, L. (2010). The flat world and education: How America’s commitment to
equity will determine our future. New York: Teacher’s College Press.
Davies, R. S., & West, R. E. (2014). Technology integration in schools. In Spector, M., Merrill,
M.D., Elen, J., Bishop, M.J. (Eds.), Handbook of Research on Educational
Communications and Technology, (pp. 841-853). New York: Springer-Verlag.

92
Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of
information technology. MIS Quarterly, September, 319-340.
Donaldson, R.L. (2011). Students’ acceptance of mobile learning (Doctoral dissertation).
Retrieved from Proquest Dissertation and Theses Database. (UMI No. 3483638)
Dunleavy, M., Dexter, S., & Heinecke, W. F. (2007). What added value does a 1:1 student laptop
ratio bring to technology supported teaching and learning? Journal of Computer Assisted
Learning, 23, 440-452.
Elias, M. J., White, G., & Stepney, C. (2014). Surmounting the challenges of improving
academic performance: Closing the achievement gap through social-emotional and
character development. Journal of Urban Learning, Teaching, and Research, 10, 14-24.
Farkas, G. (2011). Middle and high school skills, behaviors, attitudes, and curriculum enrollment
and their consequences. In G. Duncan & R. Murnane (Eds.) Whither opportunity? Rising
inequality, schools, and children’s life chances (pp. 71-90). City?: Russell Sage
Foundation.
Field, A. (2013). Discovering statistics using IBM SPSS statistics. Thousand Oaks, California:
SAGE Publications.
Gamoran, A. (2007). Standards-based reform and the poverty gap: Lessons for No Child Left
Behind. Washington, D.C.: Brookings Institution Press.
Ge, X., Yang, Y. J., Liao, L., & Wolfe, E. G. (2013). Perceived affordances of a technologyenhanced active learning classroom in promoting collaborative problem solving. IADIS:
International Conference on Cognition and Exploratory Learning in Digital Age, 359362.
Gong, M., Xu, Y., & Yu, Y. (2004). An enhanced technology acceptance model for web-based
learning. Journal of Information Systems Education, 15(4), 365-374.

Hemphill, F. C., & Vanneman, A. (2011). Achievement gaps: How Hispanic and White students
in public schools perform in mathematics and reading on the National Assessment of
Educational Progress. Statistical Analysis Report. NCES 2011-459. National Center for
Education Statistics.
Henderson, W. D. (2002). Demography and desegregation in the Cleveland public schools:
Toward a comprehensive theory of educational failure and success. Review of Law and
Social Change, 26(4), 460-568.

93
Hennessey, S., Ruthven, K., & Brindley, S. (2005). Teacher perspectives on integrating ICT into
subject teaching: Commitment, constraints, caution, and change. Journal of Curriculum
Studies, 37(2), 155-192.
Hew, K.F., & Brush, T. (2007). Integrating technology into K-12 teaching and learning: Current
knowledge gaps and recommendations for future research. Educational Technology,
Research, and Development, 55(3), 223-252.
Holden, H., & Rada, R. (2011). Understanding the influence of perceived usability and
technology self-efficacy on teachers’ technology acceptance. Journal of Research on
Technology in Education, 43(4), 343-367.
Hurlburt, S., Therriault, S. B., & Le Floch, K. C. (2012). School Improvement Grants: Analyses
of State Applications and Eligible and Awarded Schools. National Center for Education
Evaluation and Regional Assistance.
Illinois Report Card (2018). Illinois State Board of Education. Retrieved from (include URL)
Ingram, D., Willcutt, J., & Jordan, K. (2008). Laptop initiative: Evaluation report. Center for
Applied Research and Educational Improvement. University of Minnesota, USA.
http://oakland2.stillwater.k12.mn.us/sites/f1c1a073-106e-4552-82a33b75eff284c3/uploads/CAREI_Report.pdf
Jencks, C., & Mayer, E. (1990). The social consequences of growing up in a poor neighborhood.
In L.E. Lynn Jr. & M.G.H. McGeary (Eds.) Inner-city Poverty in the United States (pp.
111-186). Washington D.C.: National Academy Press.
Jordan, W.J. (2010). Defining equity: Multiple perspectives to analyzing the performance of
diverse learners. Review of Research in Education, 34, 142-178.
Kabakci-Yudakul, I., Ursavas, O. F., & Becit-Isciturk, G. (2014). An integrated approach for
preservice teachers’ acceptance and use of technology: UTAUT-PST scale. Eurasian
Journal of Education Research, 55, 21-36.
Keengwe, J., Schnellert, G., & Mills, C. (2012). Laptop initiative: Impact on instructional
technology integration and student learning. Education and Information Technologies,
17(2), 137-146.
Kijsanayotin, B., Pannarunothai, S., & Speedie, S. M. (2009). Factors influencing health
information technology adoption in Thailand’s community health centers: Applying the
UTAUT model. International Journal of Medical Informatics, 78(6), 404-416.
Kim, Y. C., Jong, J. Y., & Ball-Rokeach, S. .J. (2007). Ethnicity, place, and communication
technology: Effects of ethnicity on multi‐dimensional Internet
connectedness. Information Technology & People, 20(3), 282-303.

94
Kornhaber, M. L., Griffith, K., & Tyler, A. (2014). It’s not education by ZIP code anymore – but
what is it? Conceptions of equity under the Common Core. Education Policy Analysis
Archives 22(4).
Lim, C.P. (2007). Effective integration of ICT in Singapore schools: Pedagogical and policy
implications. Education Technology Research & Development, 55(1), 83-116.
Logan, J., Oakley D., & Stowell, J. (2008). School segregation in metropolitan regions, 1970 –
2000: The impacts of policy choices on public education. American Journal of Sociology,
113(6), 1611-1644.
Marchewka, J.T., Liu, C., & Kostiwa, K. (2007). An application of the UTAUT model for
understanding student perceptions using course management software. Communications
of the IIMA, 7(2), 93-104.
McLaughlin, M. W., & Shepard, L. A. (1995). Improving Education through Standards-Based
Reform. A Report by the National Academy of Education Panel on Standards-Based
Education Reform. National Academy of Education, Stanford University, CERAS
Building, Room 108, Stanford, CA 94305-3084.
Motta, E., Cattaneo, A., & Gurtner, J. L. (2014). Mobile devices to bridge the gap in VET: Ease
of use and usefulness as indicators for their acceptance. Journal of Education and
Training Studies 2(1), 165-179.
Mtebe, J. & Raisamo, R. (2014). Investigating students’ behavioural intention to adopt and use
mobile learning in higher education in East Africa. International Journal of Education
and Development using ICT, 10(3). Open Campus, The University of the West Indies,
West Indies. Retrieved from https://www.learntechlib.org/p/148476/
National Assessment of Educational Progress (NAEP). (2011. Retrieved from
https://nces.ed.gov/nationsreportcard/pdf/main2011/2012457.pdf
National Center for Education Statistics (NCES). (2016). Retrieved from https://nces.ed.gov/
Natreillo, G. (2001). Bridging the second digital divide: What can sociologists of education
contribute? Sociology of Education 74, 260-265.
Nicholson, L. M., Slater, S. J., Chriqui, J. F., & Chaloupka, F. (2014). Validating adolescent
socioeconomic status: Comparing school free or reduced priced lunch with community
measures. Spatial Demography 2(1), 55-65.
No Child Left Behind (NCLB) Act of 2001, Pub. L. No. 107-110, § 115 Stat. 1425.
(2002).

95
Norris, C., Sullivan, T., Poirot, J., & Soloway, E. (2003). No access, no use, no impact: Snapshot
surveys of educational technology in K–12. Journal of Research on Technology in
Education. 36(1).
O'Day, J. A., & Smith, M. S. (1993). Systemic reform and educational opportunity. In S. H.
Fuhrman (Ed.), Designing coherent education policy: Improving the system. San
Francisco: Jossey Bass.
O’Dwyer, L., Russell, M., & Bebell, D. (2004). Elementary teachers’ use of technology:
Characteristics of teachers, schools, and districts associated with technology use.
Boston, MA: Technology and Assessment Study Collaborative, Boston College.
Orfield, G., & Lee, C. (2004). Brown at 50: King’s dream or Plessy’s nightmare? Cambridge,
MA: Harvard University, The Civil Rights Project.
Orfield, G., & Lee, C. (2005). Why segregation matters: Poverty and educational inequality.
Cambridge, MA: Harvard University, The Civil Rights Project.
Penuel, W. R. (2006). Implementing and effects of one-to-one computing initiatives: A research
synthesis. Journal of Research on Technology in Education, 38(3), 320-348.
Perry, D.R., & Steck, A.K. (2015). Increasing student engagement, self-efficacy, and metacognitive self-regulation in the high school geometry classroom: Do iPads help?
Computers in the Schools 32(2), 122-143.
Rohr, M. (2013). How school districts are funding 1-to-1.Retrieved from
https://www.districtadministration.com/article/how-school-districts-are-funding-1-1
Schoepp, K. (2005) Barriers to Technology Integration in a Technology-Rich Environment,
Learning and Teaching in Higher Education: Gulf Perspectives, 2:1
Shahin, J. (2017). Child nutrition programs: Income eligibility guidelines. Federal Register,
82(67), 17181-17185.
Sharma, B. (2016). A focus on reliability in developmental research through Cronbach’s Alpha
among medical, dental and paramedical professionals. Asian Pacific Journal of Health
Sciences, 3(4), 271-278.
Sutton, N. (2015, March). What research says about 1:1. Edutopia. Retrieved from
https://www.edutopia.org/discussion/what-research-says-about-11

Tawfik, A. A., Reeves, T. D., & Stich, A. (2016). Intended and unintended consequences of
educational technology on social inequality. Tech Trends, 60(6), 598-605.

96
Taylor, D.S. & Todd, P. (2001). Understanding information technology usage: A test of
competing models. Information Research, 6(2), 144-176.
Teo, T. (2008). Pre-service teachers’ attitudes towards computer use: A Singapore survey.
Australasian Journal of Educational Technology, 52, 302-312.
Trotter, A. (1997). Technology counts: Taking technology’s measure. Education Week on the
Web, 17(11) 6-11.
Tsai, M. J. & Tsai, C. C. (2003). Information searching strategies in web-based science learning:
The role of Internet self-efficacy. Innovations in Education and Teaching International,
40(1), 43-50.
Tsai, P. S., & Tsai, C. C., (2010). Elementary school students’ attitudes and self-efficacy of using
PDAs in a ubiquitous learning context. Australasian Journal of Educational Technology,
26(3), 279-380.
U.S. Census Bureau (2011). Child poverty in the United States 2009 and 2010: Selected race
groups and Hispanic origin. Washington, DC: Government Printing Office.
Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003). User acceptance of
information technology: Toward a unified view. MIS Quarterly, 27(3), 425–478.

Weston, M. E. & Bain, A. (2010). The end of techno-critique: the naked truth about 1:1 laptop
initiatives and educational change. Journal of Technology, Learning, and Assessment,
9(6), 5-10.
Wu, Y. L., Tao, Y. H., & Yang, P. C. (2008). The use of unified theory of acceptance and use of
technology to confer the behavioral model of 3G mobile telecommunication users.
Journal of Statistics & Management Systems, 11(5), 919-949.
Yang, S. (2012). Exploring college students’ attitudes and self-efficacy of mobile learning.
TOJET: The Turkish Online Journal of Educational Technology 11(4), 148-154.
Zhang, M. (2015). Internet use that reproduces educational inequalities: Evidence from big data.
Computers & Education, 86, 212-223.
Zucker, A., & McGhee, R. (Eds.). (2005). A study of one-to-one computer use in mathematics
and science instruction at the secondary level in Henrico county public schools.
Arlington, VA: SRI International.

APPENDIX A

VARIABLES TO BE INVESTIGATED

98

Variables to be Investigated
Variable

Description of Variable

Type of
Variable
Independent
Variables

Demographic
Characteristics (e.g., sex,
race/ethnicity, SES)

Demographic characteristics including sex,
race/ethnicity, and SES will be collected to see
they have a statistically significant relationship
to student acceptance of technology. This will
be collected through survey items as well as
publicly available data.

Student Acceptance of
Technology/Behavioral
Intention

This study assumes that the independent
variables are somehow related to student
acceptance of technology and seeks to find out
to what extent.

Dependent
Variable

Performance Expectancy

“The degree to which an individual believes
that using the system will help him or her to
attain gains in job performance” (Venkatesh et
al., 2003, p. 447).
“The degree of ease associated with the use of
the system” (Venkatesh et al., 2003, p. 450).

Independent

Effort Expectancy

Variable
Independent
Variable
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Original UTAUT Questions
Performance Expectancy
1. I would find the system useful in my job.
2. Using the system enables me to accomplish tasks more quickly.
3. Using the system increases my productivity.
4. If I use the system, I will increase my chances of getting a raise.
Effort Expectancy
1. My interaction with the system would be clear and understandable.
2. It would be easy for me to become skillful at using the system.
3. I would find the system easy to use.
4. Learning to operate the system is easy for me.
Social Influence
1. People who influence my behavior think that I should use the system.
2. People who are important to me think that I should use the system.
3. The senior management of this business has been helpful in the use of the system.
4. In general, the organization has supported the use of the system.
Facilitating Conditions
1. I have the resources necessary to the use the system.
2. I have the knowledge necessary to use the system.
3. The system is not compatible with other systems I use.
4. A specific person (or group) is available for assistance with system difficulties.
Behavioral Intention
1. I intend to use the system in the next <n> months.
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2. I predict that I would use the system in the next <n> months.
3. I plan to use the system in the next <n> months.
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Proposed UTAUT (Modified) Questions
To be answered on a 4-point Likert scale (e.g., 1 = strongly disagree to 4 = strongly agree)
Performance Expectancy
1. I find the school-issued Chromebook useful in my classroom.
2. Using the school-issued Chromebook helps me to accomplish tasks more quickly.
3. Using the school-issued Chromebook increases my productivity.
4. If I use the school-issued Chromebook I will increase my chances of passing my class.
Effort Expectancy
1. My use of the school-issued Chromebook is clear and understandable.
2. It is easy for me to become good at using the school-issued Chromebook.
3. I find the school-issued Chromebook easy to use.
4. Learning to operate the school-issued Chromebook was easy for me.
Facilitating Conditions
1. I have the resources necessary to the use the school-issued Chromebook.
2. I have the knowledge necessary to use the school-issued Chromebook.
3. The assigned school-issued Chromebook I use in school is similar to devices I use at
home.
4. A specific person (or group) is available for assistance with school-issued Chromebook
difficulties.
Behavioral Intention
1. I intend to use the school-issued Chromebook for classroom use.
2. I predict that I will use the school-issued Chromebook for classroom use every day.
3. I plan to use the school-issued Chromebook for completion of school work.

104
1. I have Internet access at home that works for my school assigned device (Chromebook).
a. Agree
b. Disagree
2. There is someone at home who can help me with the school-issued Chromebook if I have
trouble completing assignments.
a. Yes, my parents
b. Yes, my siblings
c. Yes, someone else
d. No
3. What would you like to see added to your school to assist with technology?
4. How long have you been using Chromebooks to complete assignments for school?
5. Would you be interested in participating in a focus group for this study?
a. If so, please provide your name and email address.

APPENDIX D
DEMOGRAPHICAL QUESTIONS TO BE INCLUDED IN THE SURVEY

106
Demographical questions to be included in the survey
1. What grade are you in?
a. 9
b. 10
c. 11
d. 12
2. How old are you?
a. 13
b. 14
c. 15
d. 16
e. 17
f. 18
g. 19
3. What gender/sex are you?
a. Male
b. Female
4. Did you attend this school last year?
a. Yes
b. No
5. What race/ethnicity do you most identify with?
a. White (not Hispanic)
b. Hispanic
c. African-American
d. Asian
e. Other
6. Do you receive free/reduced lunch?
a. Yes, Free Lunch
b. Yes, Reduced Lunch
c. No
d. Unsure

APPENDIX E
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Pratt Indices of Original Constructs of UTAUT in Present Study

Predictor
Effort Expectancy
Performance
Expectancy
Age
Gender
Experience

Beta
0.593
0.175
-0.067
0.019
-0.117

r
0.70

Rsquare
0.60

Pratt
0.70

0.58
-0.09
0.05
-0.13

0.60
0.60
0.60
0.60

0.17
0.01
0.00
0.03

